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HISTORICAL AND INTRODUCTORY 13 


A magazine article by Tesla, published in 1893, gave the 
writer his first idea of the nature and therapeutic possibilities 
of High-frequeney Currents. Tesla reported his observations 
of the stimulating and vitalizing action of these Currents in 
the cases of several of his assistants, and upon his own organism. 
Although diselaiming any belief in the therapeutic value of the 
older forms of eleetrieity then in use (Faradism, Galvanism, 
etc.), he professed himself as fully convinced of the important. 
"part that his High-frequeney Currents of High Potential were 
destined to play in the Healing Art of the future. "These facts 
were not considered at the time, as of more than passing interest, 
but were brought back to the writer's memory a few years later 
in a lecture on the X-Ray at the Massachusetts Institute of 
Technology, in which the methods for the generation of High- 
frequeney Currents were explained, and demonstrated by a 
small coil of the Thomson type excited by the discharge of 
a battery of Leyden Jars charged by a Ruhmkorff Coil. There 
was at this time practically no literature on the subject, except 
a report of Tesla's lecture before the Royal Society of Electrical 
Engineers, in 1891. 

Through the courtesy of Þr. J. B. Sutherland, at that time 
Professor of Anatomy at Boston University School of Medicine, 
the writer was given the use of his private laboratory for the 
purpose of carrying out investigations concerning Roentgen's 
newly discovered “X-Rays." His first work was done with a 
small three-inch spark coil, laboriously wound by hand, and a 
small Crookes tube obtained from Queen d: Co. A few weeks? 
experience demonstrated the inadequaey of this apparatus for 
X-Ray work, and the construction of an eight-inch coil was 
under way when the above lecture was given at the Institute of 
Technology. This was the real beginning of the writer's inves- 
tigations of High-frequeney Currents, and his first “ Tesla Coil" 
was completed simultaneously with his eight-inch Ruhmkorfj. 
When primary batteries were used as a source of energy he found 
that the X-Rays from the latter coil were superior to those 
obtained from “the Tesla" and the latter was temporarily dis- 
carded for X-Ray work. 

About this time the writer made the acquaintance of Mr. 
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T. B. Kinraide and witnessed at his laboratory in Jamaica Plain, 
a demonstration of X-Rays of such power as to render the 
bones of the trunk as clearly visible as those of the hand. With- 
out doubt, Mr. Kinraide was the first investigator to produce 
rays of such high power, but his methods were so expensive and 
complicated as to greatly restrict the feld of their application. 
A tremendous amperage was obtained from a large bank of 
storage cells, the current being interrupted by a heavy Platinum 
Break of Mr. Kinraide's invention. A Ruhmkorff coil, rated at 
about eight inches, was thus operated, the secondary terminals 
being conneeted with a condenser immersed in kerosene. This 
in turn was provided with a discharge eircuit, consisting of a 
Tesla-Thomson Coil Gimmersed in oil), in series with a spark- 
gap. From the secondary of the High-frequeney Coil, Mr. 
Kinraide derived the currents which he employed to exeite his 
Crookes tube. Some months later he invented his well-known 
“ Kinraide Coil," which superseded his original apparatus. At 
the suggestion of Mr. Kinraide the writer modified his own outfit, 
and adapted it for use on the 104 volt, 60 eycle, alternating, 
Electric Light Current, obtaining results far beyond his expec- 
tations. "The only unsatisfaetory feature of this apparatus was 
the spark-gap, which eonsisted of two eleetric light carbons 
mounted on an insulated support, and separated by a short air 
space. An air blast spark-gap, as suggested by Prof. Elihu 
Thomson increased the steadiness and efficieney of the dis- 
charge, but greatly complicated the apparatus. At this period, 
the Knott Apparatus Company, of Boston, brought out their 
“ Knott High-frequeney and X-Ray Apparatus," which was 
provided with a simple rotary spark-gap, consisting of a large 
metal disk, revolving in front of a brass ball. This device, we 
believe, was the invention of Mr. E. Cate ofthe Knott Company. 
The writer's rotary gap, employed in the “ Hercules" Coil, is an 
improved and perfeeted form of Mr. Cate's device. The Knolt 
Coil, which is deseribed in an ensuing chapter, was the first 
American High-frequeney apparatus placed on the market, and 
for years was the only successful coil of this kind in use for 
X-Ray work. With the addition of the Knott spark-gap, the 
writer's apparatus proved very satisfaetory, and was subse- 


Introduction 


This is where my story begins. The year was 1995. | was collecting coffee grinders and espresso 
machines. Occasionally | would see some intriguing-looking contraptions labeled “medical quackery“ 
or “quack medical device“. One day | saw a man demonstrating one...it was generating miniature 
lightning bolts from the end of a blown-glass electrode. | was hooked. The device was a “Violet Ray“ 
machine. | bought it for $35. Within a few years | had more than 100 of them... and although the 
new "internet" seemed to have knowledge about every topic, these weren't mentioned anywhere. | 
decided to document a side of history that appeared to have fallen through the cracks of time. This 
was to become my niche... and from there, 28 years later, | have a museum that documents 300 
years' worth of similar forgotten technologies. 


An inspiration to start the museum was acquiring a book from my friend and mentor Jim Hardesty. 
The book was called “High Frequency Currents" by Frederick Finch Strong. As it happens, Strong 
invented the glass electrodes for the Violet Ray machines. In his book he did something peculiar — he 
mentioned how he was inspired in the early days. This was not a common practice to divert from the 
usual subject matter in a medical book... but Strong was no typical doctor. As we learned decades 
later in acquiring a personal scrapbook of his, he thought so “outside-of-the-box" that he was nearly 
ostracized from the profession for some of his eccentric beliefs. But he did something else quite 
interesting. He documented a complete history of a branch of electrotherapeutics that was only a 
decade old. It seemed unusual, but in reality he was ensuring that he, his colleagues, and even his 
competitors received credit where credit was due. The branch of high frequency currents was taking 
over the country. Had he not done this many early manufacturers and pioneers of Tesla Coils would 
have disappeared into obscurity. 


The late 18005 was a magical time. Edison's electric lamp forever changed the world. The average 
person barely grasped an understanding of this new force called “electricity“. In 1891 a man named 
Nikola Tesla was lighting lamps without wires. It seemed a combination of magic, sorcery, and pure 
intrigue only heightened when Röntgen announced a new form of ray that could photograph the 
invisible. Kids were sending wireless messages using telegraphy... the sky was the limit for human 
inventiveness and possibility. 


In as much as great innovation came from this time period, there was also a large plethora of people 
taking advantage of the lack of knowledge in these areas. By the 1920 quackery ran rampant across 
the United States. 


The people mentioned in this book were the pioneers of high frequency coils used in the medical 
field: 


Nikola Tesla and Elihu Thomson were early rival experimenters in alternating currents and high 
frequency currents. In Boston there was a lesser-known experimenter named Thomas Kinraide who 
was independently working along the same lines. He was experimenting with flat-wound high 
frequency coils which used solid insulation composed of beeswax and rosin. Like Tesla, he was 
fascinated with electrical discharge phenomena and took up photographing electricity directly onto 
photographic plates by the light of the sparks. | dreamed of finding some of these photographs after 
reading about them in a book my Samuel Howard Monell: A System Of Instruction In X Ray Methods, 
Medical Uses Of Light, Hot Air, Vibration, And High Frequency Currents. 


In 2005 | ended up finding Mr. Kinraide's home in Jamaica Plain, Massachusetts after 10 years of 
research. It wasn't so much a home as a massive 25-room mansion. While there | discovered a series 
of hidden rooms in the basement and found relics that Strong described witnessing in the 
reminiscences of his 1908 book. Not only did | find Kinraide's glass photographs of electrical sparks, | 
also found his earliest prototype high frequency coils. It was the discovery of a lifetime for a 
historian. Even more rare than the electrical artifacts were glass-plate negatives depicting the fraud 
of an infamous invention known as “The Keely Motor". In 1875 John Worrell Keely announced a new 
type of motor that ran on a mysterious force, a new form of energy that only he knew the secrets of. 
He would hold elaborate séances to entice investors, and soon had a company worth millions of 
dollars that didn't product a single product. Kinraide was a close friend of Keely, and when the 
inventor Keely passed away unexpectedly on November 18, 1898, it was Kinraide who was left with 
the challenge of “continuing Keely's work". Kinraide found plain evidences of fraud in every Keely 
experiment, and setup the motor and various related gadgets in his laboratory to demonstrate the 
truth to Keely investors on agreement they would take their losses quietly and not expose the 
fraudulent genius. Kinraide wanted nothing to do with the scandal, and least of all to expose his 
friend and have him in a negative light post-mortem. 


In spite of being thrust into the public eye at a time when he would have preferred to continue his X- 
Ray research, Kinraide recovered from the incident and his machines were amongst the most popular 
sold at the time. Originally constructed in his home under the name “Spring Park Laboratory“, 
Kinraide partnered with Swett 8. Lewis, one of the earliest suppliers of Crookes and X-Ray tubes in 
Boston. His machines were being made under the supervision of an electrician named Howard 
Jackson. After a year of selling his machines, Kinraide did something unprecedented in the industry: 
He lowered the price from $200 to $130. The company announced that they sold so many machines 
within the first year of mass-production that they paid for all of the expensive tooling and molds 
invested to produce them, and wanted to share this success with the profession by making the 
machines more affordable. 


Doing research on Frederick Strong proved more difficult. He never had kids, and it was seemingly 
hopeless that anything would show up. That all changed in 2014 when a personal scrapbook was 
purchased by a young man in Montana amongst a table of farm tools. He found mention of Strong on 
my website and sold it to me for $1000 firm. While | imagined Strong as being somewhat eccentric, 
the scrapbook proves it beyond a doubt. It is a terribly interesting read on many levels. 


The story of Earle Ovington is also quite unique. | learned that Earle's daughter ran a pubin Santa 
Monica, but when | reached them by phone | learned | was a year too late — that she had already 
passed away. They put me in touch with a historian that was compiling a book on Ovington — Robert 
Campbell. Bob was about to give up on a book he spent nearly a decade writing after every 
publishing company turned him down. After some encouragement from Frank and |, Bill Wysock, 
Harry Goldman, and Richard Mathias he decided to self-publish and created Reminiscences of a 
Birdman, a unique biography of a young man from MIT who worked for Edison, befriended Tesla, and 
became a well-known pilot who delivered the first airmail in the United States, as well as sending and 
receiving the first wireless messages from ground-to-plane. Earle was a natural entrepreneur, whose 
career included making Tesla Coils and X-Ray machines, importing motorcycles, pioneering aircraft 
safety measures, modular housing, and the idea for the first “airport". He worked as an assistant to 
Thomas Edison for several years. 


As collectors, we always speculated that Tesla must have met or corresponded with some of these 
people at various points in time. It wasn't until receiving documents from the Nikola Tesla Museum in 
Belgrade that we had solid proof. In addition to this we know that Tesla kept extensive files of these 
individual's patents. To my surprise, | could find no correspondences of Tesla and Thomas Stanley 
Curtis. Curtis, while only a teenage boy, wrote one of the most comprehensive texts on Tesla Coil 
construction ever compiled. He lived in New York City and sold subcomponents to hobbyists 
interested in high frequency. We can speculate that they must have known each other, but until 
evidence shows up there is no hard evidence. | include some letters from Thomas Adams (“Tad") 
Curtis who reached out to me while researching his father's work in 2007. He was writing a book with 
his brother about their Dad, but sadly | don't think it ever materialized. He was in his 80s in 2007. 


Other people to mention include Kenneth Strickfaden of Frankenstein movie fame. He worked for 
John Foster at Universal Studios with apprentice Dick Aurandt. Ken created hundreds of high voltage 
gizmos for science fiction and horror films of the 1930s-70s. He also travelled to schools and put on 
high voltage events involving arcs, sparks, and theatrics. 


Harry Goldman was friends with Ken. Harry formed the Tesla Coil Builders Association, an early 
newsletter of Tesla Coil construction techniques and articles that were published long before the 
internet. 


Bill Wysock was also inspired by Kenneth Strickfaden. Bill created commercial Tesla Coils for 50 years, 
many of which were used in Hollywood productions. His company was Tesla Technology Research. 


Another important name is Jeff Parisse. In 1996, he founded kVA Effects, a high voltage special 
effects company that uses Tesla coilsto make electrical arcs for entertainment. His television 
appearances include History Channel's Modern Marvels (Mad Electricity), SiFi Science (Argon Cannon) 
and a two year run on NBC's Fear Factor where he developed the show's most popular game 
(Lightning Bridge). 


Leland |. Anderson was a lifelong Tesla historian. He began collecting and saving original Tesla 
memorabilia starting in 1943 and amassed one of the largest collections of Tesla paperwork and 
photographs in the world. 


Jim Hardesty was another important historian, collector and master craftsman. His specialties 
included antique static electric machines, crystal radios, induction coils, wireless telegraphy, and 
vacuum discharge tubes. 


I couldn't have done much of this work without encouragement from collector friends such as Frank 
Jones, Dan Cuscela, John Grizzy, Kelly Mclilton, Robert Greenspan, and John Jenkins. The Tesla 
community has some real gems as well, including electrical discharge and lightning experts Bert 
Hickman and Daniel Davis... 


And last, but not least: Dave Archer. Dave was an incredible artist and friend who passed away just 
recently. He was a true legend, and created electric space art using Tesla Coils. His son Forrester is 
carrying on the tradition. His paintings are in the collections of people ranging from Buzz Aldrin to 
Hugh Hefner. 
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TESLA'S STARTLING RESULTS IN RADIOGRAPHY AT GREAT DISTANGES 
THROUGH CONSIDERABLE THICKNESSES OF SUBSTANCE. 
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TESTAS RADIOGRABHS. 

we publisti a welcome addition to 
the Roentgen ray literature. JÉ ís 
from the always interesting pen of 
Nikola "Tesla, and is tho Brst authors 
ized desoription of the experimenls 
of this thorough and conscientions 
inventor. fr. ílesla giyea ful) credit 
by Roentgen, 


the discovery 


and is personally much elated over 


to 


discoveries of his own as bis careful 


experimeats (are developed. The 


“Tesla raðiographs we present show 
wonderful results under sevérð 605 
ditions. While Tesla bas heretofore 
been silent since the announcement 
by Roentgen, he has not been ídle, 


bat has eviðently been striving for 
valuable and tangible reænlts. Fur- 
hor information from hjs laboratory 


still be swniteð with interest. 


DEUISION ON A FAN DEPOBLE 
RATLWAY ÞATENT. 

An interesting and important de- 
eision has just (been rendered Þy 
Judge Townsend, of the United, 
States Gironit Gourt for. the distriot 
at Gonnetioat, upon the Van Deposle 
pstent No. 405,443, for the under. 
running eleetrie  railway trolloy aya- 
tem, Á few months ago Jadge 
Townsend. rendered a decition sus- 
tainíng tbo valiðity of this patent 
upon Onal hearing ín a suit against 
the. Winchester Avenue Raðlrond 
(Company. Sbortly thereafter further 
infringement suifs, were brought ín 
Connecticut aguinst tho Billings 
Spencar company, of Hartford, and 
tlio Kolsoy Elootris Railyray Specjalty 
Company, ot New Haven. Judge 
Townsend has just decided these 
suits in favor of tlio Van Depoele 
patent, and granted motiona for pre 
liminary injunstions after full argu= 
ment on both sides. "he deoisjon js 
especially important because the 
court holds that th supply of esson- 
tial or oharaoteristia (parts of the 
trolloy system is a contributory fu 
ringa 


TESLA ON ROENTGEN RAYS, 
Guneladat from 

are much lesseftioient for this spos54) 
óbjset in consequeneo (ol the 1 
throngh the glass. Á popslur error 
seems to exist in regard to tha con. 
centratíon of the rays by conca. 
electrodez. This, if anythi 
disndvantage. There are 
speifio arrangementa of the disruptisa 
coil and eirouits, condlensers and stal 
soreens for the bulb, on which Í haye 
given full gartícnlars on preyioua 
oteasions. 

Hasing selected the indnotion a. 
puratus and type of bnlb, tha next 
ímportunt eonsideration is te 
sacnum. (On this subject T am ab 
to make knoyna fat with wiici 
hare long bæn aequafnteð, 
which I have taken aðvantage í 
produstion öf vacnum jackets an 
sorts ofincandercent bulbs, and w'hi, 
T <ubseqnently found to bo of 
utmost impórlnce, mot to) 

|, for tha proðustion of in 
Roentgen shadows. T refer 10 
mathod of rarefastion by. ölcctrical 
means to any degree desirable, far 
beyond thar oktainuble by mechanical 
appliunces. 

“Though this result can be reached, 
by the aze of á static machine as well 
ás ofan ordinary inductíon eoilgising 
= suficiently high potential. Í have 
fond that hy far tho most suitable 
apparatas, and one which eecures the 
quiekest, aotion, is a disraptive Coil. 
It is best to proceed in this way: 
The bulb is Grst exbnusted by menns 
of aa ordinary yacnum pump to a 
rather high degree, though my expe- 
Tiences hava shown that this Ís not 
absolutely mecossary, a Í hate al 
found it possiblo to rarely, beginning. 
from Jow pressure. Affer being 
taken down from the pump, the bulb, 

i eis 


Ís attached to the termi 
ruptive coil, pre 


aqueney of  vibration, an! 
following pe 
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bulb has then renehod the required, projaotod through tho glasa or alnumiz 
degree ol rarsfuetion. "Tho process num wall, or do they merely hit th 
may bo hnstoned by repeated heating juner srfato mid out 
and coðling and Dy the employment tho 0 
ot a small leotroðe. It should bo ing in a purely meshaniönl way. að 
added hab bulba with oxtornal elpc= when a row of vor) bala Bi 
troles may bo treated ín the sama So far, most of the phenomena jnðir 
iy. TÉ map bo also of intoreat to cato that ihey aro projssted thróugi 
state that under certain conditions, the wall of tho bulb, of whatever 
vhisli Lam investigtting moreclosely, materíal it may Ve, and Í am sesking 
tho pressure of the gasina vessel may forstill mora condlusive eviðenoa in 
bo ugmenteð by sleotrioal mönns, thig direotion. 

T believe that the disintegration of TE maynot bekuown tlat von an 
the olcotrode, wikigh ínvariabily takes ordinary stronmer, breaking out suð: 
luce, is connected with á notablo denly and under great prossura from 
Sminntion of the femporatnre. From the terminal of a disruptiso oil, 
{he point on, wiken the electroðe gets  passes througt a thiok glass plat ná 
sodl, the bulbis in a very good con- though tha latter wers not prercnt. 
dition for pródusing the Roentgen Unquestiönably.writh suoh coila prose. 
hnlors. Whenever tho eleotroda tres arð prnetieablo whioh ill pro. 
ir equally, jf not hotter than the jeót the partióles ju straight lines 
Glase, it ís a sure indication that the oven under atmosphorio pretture.. Í 

sounm is not high enough, or else hate obtained distinet imprestions in 
that tila eleotrode is too small, For froe air, not by streamert, að. soma 
very eflesliva working, the inside sur- exporimonters bare done, nsing atatio 
fnce of the wall, where tha cathode machines or ídustion soilt, but by. 
stream strikos, should appear as if aetual projostiou, tho formation of 
the glacs mere in a Auid state. stroamers being absolutsly prevented. 

As a cooliug medium Í have found by careful statió soreening. 
besti lo employ jots of coldisir. By A peonliar thing about the Roent- 
this means it is possiila to operate gen ray is that from low frequeney 
successfully a bulb vútti a very thin (to the highest obtainable ther seems 
wall, while the passage of tho raya is to bona difference ín the quality of 
nót matarially in peðed. the eftesta prðuved exsept that they 

I may state hóre that lhe exporiz are more intense wlien the froquonoy 
menler need not be detorred from ís higher, whioh is very likely due to 
using a glass bulb, as 1 believe the the fact that ín suoh once Áhe mari- 
opaoity of glass'as well as the trans- mum pressures on ilo cathóðo arð 
Darenoy of aluminum ara somewhat Mkewisa ighor. "Dhis js only possible 
exaggerateð, inasmueh as 1) bave on the asíumption tha tho eflcots on 
found that a very, thin aluminum the sensilive plats ar do to pro- 
sheet throwsa marked shadow, while, jected partioles, or else to vibrations 
on the other band, I have obtained far beyond any frequency which we 
impreesions through a thisk glass are ablo ío oblin by menna of con. 


e partiolos from 
siðs of klo wall to fly oft, aet- 
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Plato, 

Tho abore method is valuable not 
only ng a means of obtaining the bigh 
vácus desired, but íb is still more in= 
portant, beoanse the phenomena ob 


densar discharges. Á powerfully ex- 
cited bulb is envöloped in a oloud of 
olet light, extending for more than. 
a foðt argund it, but outsido of tha 
ísibla phenomenon therg Ís no poti. 
a ovidenoa ol the existonce of, 


served throw a light on the resnlta 
obtained by Lenard and Roentgen. — waves similar to those of light. On 
though tha phenomenon of rare. the other hand, the fact that the 
faction under above conditions ad- opaeity beara some proportion to the 
mits of different ínterpretatjons, tho densily af the  subslanco (speak 
chiet interest centers on one of them, strongly or material streams, and 
to which Iadhere—thatis, on theact- tho same may he said of the efteot 
mal expulsionof the partielesthrongh discovered by Prof, J. J, Thomson, 
thewalls of the bulb. T have lately Ibisto behoped that all doubta will 
observed that the latter commences sbortly bedispelled. 
to at proparly upon te sensitivo — Á valubla evidence of tho nntnro, 
plato only from tho point when the of the raðiatlons and progre 
exhnustíon begins to be noticeable, direstion of oblaining strong ímpi 
and! tho effeota produced are the  sions on tho plats might be arrived, 
strongest when tho þrocess of ex: at by. perfeoting plates especially 
haustion is most rapið, even though sensitiye lo medl anical shock or 
tho phosphoresconda mightnotappear impaot, There ar ohemionla suitable 
particularly bright, Evidently, then, for this, sad tho dovolopment Ín this 
tho tvo effeota are slosely conncoleð, direstíon may lead to tho abandon= 
and T am getting morð and morð  ment of tho presant plato, Furthor- 
convinced that we have to deal with more, if we have to deal with stroams 
á átream ol material partioles, hic of“ material partiðles, it scema not 
strika tho sonsitira plato with great impóssibloto projeot upon, tha plata 
velocities. Taking as á basis the a suitable substanco to ínaure tha 
estimato of Lord Kelvin on tho best chemibal netion. B 
aposd (ot, projocted partisles ín a | Withapparatusas Ihaye desoribeð, 
Ctookes" bulb, we arrive easily byfhe remarkbla improssiona on tho plata, 
employment af very high pólentiala arð proðuseð. Án idea of tíio Ín= 
to spseds ot as much ns a hundred tensity of tho ellecta may bo guiued, 
kilomotreg a second. Now, again,the whon I montion that ít is oaay tó 
„old question arisea: Are the partioles obtain sbaðowa with comparatively 
om thú ólöstroðó or from í lort oxposures Ab distanoes of many. 
du los generally, ineladiog feet, while at amal dislances (and 
at xternal elvotrode, witli thin objects, 
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seconds are praclieable. "The an- Hudson River Telephone Company. 


noxed print já n sladow of a copper 
wire projeoted at a distance of 11 
feot tlirough a wooden cover over the 
sonsítira plate. This was the fireb 
<hadow taken with my improveð 
apparatus in my Jaboratory. Á simi 
lúr impression was obtnined through 
the body of the experimenter, a plats 
of glass, nearly throo-sixteentlis of an 
inch thick, a Ehiokness of wood of 
fully two inches and throngh a dis- 
tanco of about four feat. I may 
romark, however, that when these 
ímprosslons vera Éaken, my apparalns 
was working under extremely unfavor- 
ablo conditions, whioh admittod of 
so great improvemonts that Í am, 
hhopeful to magnify the elfeots many 
times. 

"Tho bony strasture of birðs, ral 
bits and the like is shown within the 
least detail, and even the hollow of 
the bones ja learly vísible. In a 
plato of á rabbit under exposura of 
án hour, not only ovory detail of tho 
skelston is, visible, but Tikeywise a 
olear ontline of tho abdomínal caity, 
and the location of tho lunga, 
fur and many other features. Prints 
ot avon large birds show the foathers, 
gaita distinctly. 

Clear sbadows of the bones of 
human limbs are obtained by ex 
posuros ranging from a quarter of an 
hour to an hour, and some, plates 
hae shown such an amount of del 
that ib is almost impossible to believe 
that we hí th shadowa 
only. a pistur of 
foot with n shoð on íb d 
every fold of tho leather, 
stosking, etc,, is visible, 
flesh, and, bones atand out aharply. 
Through te body of tho oxperi“ 
monter tho shadowis of, small buttons 
and lika objocts are quiokly obfninad, 
while with an exposure offrom one to 
oneand a half hour the riba, shoulder= 
bones and th bones of tho upper 
arm appear ölearly, a8 ás shown ín 
the annóxeð prínt, Itisnow demon- 
strated beyond any doubt that small 
mstallio objosts or bony or chalky 
deposits can be infallibly deteoted in, 
aný patt of the body, 

Án outline of tha skull is easily. 
dbtained with, an exposure of 20 tg 
40 minutes. Tn one Ínstancs an ex. 
Þostiro öl 40 minutes 
only the outlina, 


At theannual meeting of thostock 
holders of the Hudson River Tele- 
phone Company, whiel was held at 
Lho oflioe of tho company Ín Albany, 
N. Y., on Thursday, Maroh 5, the 
old board of diroatora was re:6leoteð, 
as follows; Joseph PL Davis, Ney 

James Bigler, Newburgh, 

; Selden E. Marvin, Albany, 

David B. Parker, Randolph, 
Henry L. Storke, Anbi 


E. Hudson, Boston, 
James H. Manning, Albany, N. Y.; 
D. Cady Herrick, Albans, N. Y. 
The report of the operations of the 
company for the year shows n gratify- 
ing inerense in business and in net 
profits, althongh the average rate to, 
subsoribers has beon considerably 
rednoed. Severn now exchanges 
hnve been added and there has been n 
net gain in subsoribers! stations of 
Bl6 over the previons year. This js 
about 22 per cent, and the gain in 
metallio circnit subsoribers has been, 
41 per cent. Nearly 880,000 has been 
expended from the earnings for the 
maintenanco and bettorment of the 
plant, and, nobwithstanding this large 
investment, the met resulls for the 
sear equal nearly fire per cent on the 
outstanding capital of the company. 
Ata meeting ol the directors, held 
immediately after the stockholders" 
meeting, the following ofllcera were 
re:elected:; President, Selden E. 
Marvin; vioe-presiðent, James H. 
Manning; secretary and auditor, 
Walter B. Butlor; trensurer, James 
J. Fitzsimmons; goneral manager, 
Henry H. Huwley. 
An Electric Light Company Loses 
Two Officers. 


Stephen Powall, a leading and 
wealthy citizen of Hempsteað, Le, 
was murdered within 50 fest of his 
home last Saturday night; He was 
superintendent of tho Hempsteað Ga 
auð Eleotrie Light Company, besiðes 
having other ímportant business 
interests. Mt. Powell always carried, 
lntge sums of money in his pðkels, 
and it is supposed that some one pro 
knew this killed him, na most of the 
money he was known to hava with 
him was taken, He was struck ín 
tho back ot tha head with an ax andi 
was found lying ín the street n 
his home. To tó ligbta were burns 
ing within 400 fest of where he lay. 
Ouly a few days before this, Major 
Philip J. A, Harper, president of 
the Hempstead Gas and Eleotri 
Ligbt Company, died. 
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New York, Temple Court, 
Cor. Nassau 8, Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W. E. 


March 6, 1896. 


MR. NICOLA TESLA. 
City. 
My Dear Mr. Tesla. 


It seems that you sent a gentlemen here to solicit an 
article for the Harpers Round Table, on the Roentgen 
rays. After some demur | consented to undertake to 
write something for him, and now | want something in 
the way of illustrations. 


If you have photographs you have taken, something 
out of the common order, - not merely bones of the 
hand, but something a little more novel than that would 
be now, would you be willing to let me use them, of 
course giving due credit for them in the article. If you 
have anything of the sort would you kindly send me three 
or four or about 1/2 a dozen, from which | can select? 


Very truly yours. 


Wm. A. Anthony. 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, 8ic. 


Opinions on Patentability, Infringement 
and Practicability, 8.c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau 8, Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W. E. 


March 13, 1896. 


MR. NICOLA TESLA. 
New York City. 


My Dear Mr. Tesla. 


Thank you for your kind offer to help me out with cuts 
for the Roentgen Ray article. | hardly know how to 
describe what | would like. 


I suppose that you might have a number of 
photographs that you have taken by way of experiment, 
any of which would be interesting. 


The Round Table people wanted something out ofthe 
ordinary line, that had not been published elsewhere. 


Almost anything would answer the purpose. 

It will be better perhaps if you can give me ten or 
fifteen minutes sometime, when | could call at your 
laboratory and see what you have that you would be 


willing that | should use. 


I know how busy you are and | should not need to 
occupy much of your time. 


I agreed to have the copy of the cuts in not later than 
the 21st, and the copy of the article not later than 
Monday or Tuesday, the 23rd or 24th. 


Very truly yours. 


Wm. A. Anthony 


New York, March 16th, 1896. 
#46 8. 48 E. Houston Str. 


Prof. Wm. A. Anthony, 
#5 Beekman Str., 

N.Y. City. 

My dear Prof. Anthony: - 


Your letter was received in due course, but oscillators and Roentgen waves prevented me from 
replying before this. 


I shall anticipate the pleasure of seeing you here any time you choose. The most convenient time 
for me is between 3 and 4 o'clock in the afternoon, but you may suit your own convenience. 


Yours very truly, 


New York, March 20th, 1896. 
#46 8. 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

#5 Beekman Street, 

N.Y. City. 

Dear Professor Anthony: - 


lam sorry it was not possible to give you the prints before this, as the weather was very bad 
yesterday. 


1forward you four prints, a rabbit, a squirrel, a case of drawing tools taken through about a half an 
inch of dense wood and some clothing, and a plate showing a vacuum tube, a round disc of 
aluminum and a square of copper of the same thickness. 


Hoping that this will do, | remain, 
Yours sincerely, 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, 8ic. 


Opinions on Patentability, Infringement 
and Practicability, 8.c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau 8, Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman $St., New York. 
Dictated to: K. W. E. 


March 24, 1896. 
MR. NICOLA TESLA. 
City. 


My Dear Mr. Tesla. 


lfound the pictures Saturday morning and took them at 
once to Harpers. They were in ample time. What magnificent 
pictures they were. How can | show you my appreciation for 
your kindness? 


Ihave been thinking over the reflection from the inside of 
the glass tube. tis certain that theoretically the effect at the 
end should be uniformly distributed even though the source 
were a mathematical point. 


Let S be the source, and A' B' the tube. A A' the sensitive 
plate. S will have an image in the form of a ring of twice the 
diameter of the tube. S' S" will be two elements of that ring. 
Rays {N.T. -2-} fillegible| (N.T. -3-} 


In) other words the question is, will the rays start from the 
end of the tube in a vacuum asin air. Another sensitive plate 
might be placed at b. 


The vacuum tube might be surrounded with copper down 
to the supplementary tube. 


Very truly yours. 
Wm. A. Anthony 


ADDRESS: 
5 Beekman 8t., New Vork. 


Dictated lo K. MW Ea 


EDWARD P. THOMPSON, M. E., 


Solioitor of Patents, 


PROF. WILLIAM A. ANTHONY, 
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RÖNTGEN RAYS. 


HB WITLLAM A. ANTHONT, 


Ta to rnontlhs singe:tlhð pablic was startled 
by the annoumeomoni tab Röntgen cf Bavaria had dis- 
covered that: electric dlselarges in certain vasnum tales, 
íhat is, toles from wbieh íhe air has been oxhausled, gave 
ont rays that: wonld pass tl1ougl wood, carð-bonnd, Flesh, 
and. númsrous other snbslancos opaque #0 Light that Ís, 
througl which Bght wont nol pass, and woald then aflöct 
tho soneitive plates asad ín phorográpbing, making í pos: 
siblo to show npon the plates the outliues of objests enlire- 
ly hidden from tho eye. 

Erohably what most arousod the intarost of tie publio 
was the fact áhæt when a straetnre, like the band, was 
inierposeð ia tho path of these 1ay5, the bona would 
east Á deep sliadoy', while the sbadow öast by the flesh was 
very falnt. Jt was thns possible tó photograph the bones 
of tha Hring boðy, and, of course, to show the presencð of 
foreign subslansos or sbuormal growibs. 

Wat hns exeited most surprise, porbups; is the feet that 
these rays pass through boðies bhab are generally syngið- 
orad opague, for íb saams to those not familiar with the 
note and domenstrations of stlencö a most sarprising thing) 
that any rays should go throitgh wood planks or sheets ÞÉ 
metol or liviug Hesh or brick walls. But is it really ans, 
1noro wondorfal than that rays of light should go throngh 
glass or qnarta or dimond ar water? We are familiar 
with tis last #05, because we ean “see through" tllcse 
suhstances. Wo knay that gloss does nal shub ont lighé, 
because wo oan #00 the spaco boyond it imninated. But 
„wa hare no sens6 that telle us of be presenen of tlio Ki 
gon rags. We must resorb to to phetographis plata or fic 
Suoreseanb soraen (to be desoribad furðher 00), to show their 
Þresonce, and for all information na to tbeie Mehgvior. Tie 
Photographie plat is afieeteð, while our syos are noh, and 
"we are ohliged to lat such plates tak tha place of our eyes, 
nuð receive impresslons which we can aðterrurðs interpret. 


Við. 1Téfk ÁPPAKATUS CSÐ 1 MAKING HÖNIGEN HAÐIÖGRAÐHS, 


Bnt hat arð “rays"?  Wiien we stand in front of a flr 
st lowiug coals we fet tho svarmth, and onr eyós tell ms 
of tha light. t and heat are said to vaðiete fo tho 
Elowing. coals, and both light and head: proceed in straight 
Tuos, These stralght vatlhs followsd by raðintiona we have 

d rags. These raysure quiveriug motions Ína medium 

„wo call tho othor, and which we believe extonds 

throngli all spas að porrades all badies. They ate waves, 

hning the obaraetar of wnves on bhe water, which we can 
s00, and sound wave in air, which we know exist, 

"These ether wravos thoso íhas flot fi epe and those 
which do not, differ from enals other, as ll wava mólioris 
diftor, in tho distance from more (0 wave, or what ís tl 
sam? in the fregueney of the vibralory motion, Ág an 
example, compare ílie long ocean svell ht comoe tluundoz- 
ing upon this beach at íutorvals af several seannda with the 
freynnt swasbi, swasii, swrnsh of úlc little mtpplas on tha 
shoro af m fish-pond. or tho vibratious tat can þe sl að 
á tremor of th shölo olavoh when the dcep bass pipes of 
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ti great organ are 
súunded with tho sharp 
shrill toses of the high 
troblo pipe. 

Therð are ttcans of 
mbasuring to dis 
tancos from wave fo 
waye of the difförant 
tags in the eilier, and 
tho rest is ashónnd- 
ing. Te flegucuey 
something of whicli jú 
is impossible 10 farm 
any eoueeption, Ábont 
#0 millions of millions 
per sveond Ís the lowwz 
est, and about 1000 
millions of millions blue 
highest froquenoy. Of 
theso, those only which 
lie betyreen 400 and 260 millions of millions per second 
exeito vision. In other words, the lhor praves break 
íug npon the opið siórvo mnat cótne at tie rate of ab lexst 
40ð millious of millions pr secoud before that nerve will 
óatrg ang impression lo the biaiu—belurs só cam “500 

hon. Why tapa of these freqneuties óuly sorld alfset 
tliceye rs do nol know, We ouly know that fh strncinr 
of íhó upe is sneli that úlio oöher rnys are po srerlees ta p1o- 
duco vision.  Neithor do we kuowr wig lie low-frequeney 
tays will go through harð rubber and will not #0 through 
glass, We only know íb is a Ínel, 

AT thess other taxs mny pródnce hent. "The high-fre- 
gneney rays aflsel the photographic sonsitiva plat, ind 
also proðuce anotlór offeet that Ís of especial interest. in 
conndctiou with tho stiðy of tlie Röntgen rayn, Tey have 
ihe power of exciting a pecullar lurninúsity, or light, in cer- 
faln sulistanoes, whict ara for tllal;esson called Íuorescent, 

Æleetrical dlsehurgos ín vacnnin bes have lúsagr been 
Known as sources of raðlatlons which proðuce hon and af 
föet tho 076. Every student of plysics knows the experi- 
sent witii óla aurórn tuo, whiei, yhon exhansted by a 
aóoð nir-pump and. eonuvetel to 4 Húlíz maehino or indno- 
tion toil, is seeti filloð with a pale light having something 
ihe appearance of íhe strvamens of tho Aurora Borealis. 

Professor Crookes, hy oltaining æ vastly heller vasmnm, 
obtainod in thesó tubós some mew and very Íuleresting 
sheuotona, Ás th6 vinum bogamo better and botter, the 
Íiæhi within the tnbes fnally disappeared, and only th6 iu- 
sld of tho glass was illumínated. Tltis Professor Croules 
explafnsð. upon thu snpposition thnb the air particles re- 
maining ín tbe nbes are repelled from tlle negative tex- 
minl or “oathoð“ wiihin the tub; and shoot öll from it, 
procreding Íh lraight lines, umtil iliey come into collisiou 
"with other particles or with the walls of the tntos, pro- 
dueing gh wheravor the collísion doenrs, When 1 
hanstion is safficiout tllese particles shooting out from the 
eailhaðs meet viii, no obsírnetjous until they rench tho 
walls of the tube, liioh are bombardad by the Aylngi par 
tioles until they sliina with a sort of plosphorescent Íight, 
whilo tho whole interior of the tube tengis dark. 

'Thasd uxperitnonta haro bóen ropeated again and 
for tho last eigliisen yoars Ín seleutifie Jaboratoris and 
lgatiiro-rooms, always öxiting the greatest interest Ín the 
wondorfal phenomöna disolosed. But not nutil reeenbly 
has it bsen known or snspvetedl thnt all the time thore 
Þtoceðing fróm tho bombarded surface other 1ays, ea“ 
Þabis of exciting vislon, but possossing propetsics, and. ea- 
pable of producing ellscis eveu more wonderful íhnn any 
that tho Örokes tube had before sliowm. That certain in 
visible tags existed. in tho Crookca tyllo Tadinsiona was 
knoywn about four years ago, but il romained for Professor 
Köntgón 10 demonstrate the remarkalls properties viel 
they possoss, Ho found that a pioco of oard-board pa 
on ane side witli harium platino eyanie was illumin 
when held near thó excited Crookes tnbe, and ikal 
painteð surface was equally well íluminated, vhekher it 
ot ího reverse side af the eæril-bowd was þresentod 10 
íhe tabe. Ho further found tltat wiien the whole tmle vas 
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covered with black puper,s0 that no rays sfr 
fvating the eye could emorge,tllo paintöd serson 
vas still illiminated, and. Further vet, hat tlie 
itlumination rotalued vistbla wLen a board am 
ínek thiok, a book of a thonsand pagoð, or t 
plato of hund ruliber yras Ínterpuseð vel vesn the 
tnlie and Screen, 

Ou tis conbraty, he fonnd that glass, thin 
pieces of metal, the hongs of the lnid, more or 
1ss stopped thó ray5, and so cast shadows, TE 
smust have been a startling image tliat ne Pro- 
fössor Röntgen's eyo when first he placed his 
hand in tho path of the rays, and st mpon tl 
soreeu a hony skeloton hand wíöli ouly a fint 
Gutlins of flesti and cærtiluge. 16 was a stirt 
ing oxperimouh i0 me, after 1 had read ull tho 
aceounls of Professor Röntgen work, ond kuew 
sinnt 50 expotti yen Í first sw tlie shadow 
af my own hand upou the ffnorescönt súteÐn. 

shows the appontanga af such á shadow. After dom- 
onstrating in tis wag tie tramsmission po'6ts Of various 
snbstuncés, Professor Röntsen tried tho elect of tie ray 
upon the photograpbio plate, and found it possible #0 Ár 
tliers the imagos thab he had sven upon tho fluoroseeni 
soroen. 

Tig. 1 will show how tila results are obtained.. Á js a 
galvanio battorg, B Ís a Ruhmkor induotjon coil C Ís a 
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Grookos tnbo, and. D is the nlata- holder containing the 
sousitive plat, 

Tie bakterg proðnoos a low-teusion hasmlass enrzerí tllnt 
is rapidly elosod and broken at the indnetion eoil, which 
áransförms íb into a high-tension ontrout eupabla of pror 
ducing oletrio sprks, and giving oxosedingly psiníal if 
not frtal oleetrlc sloelis. Wires convey this high-tension 
cueront fro the coil 10 tho terminals af (ie Crookes tnbe, 
hers áhó Röntgon ye are produced srhene ver tlli eurrenb 
is turned on. Í ie figure the plate-holdor ís show otly 
a fw inohes from tho tube, where íhe ofleci of the rays ís 
strong 

Fiz.ð shoyrs a goldösh, with. al) his sonlos und flesh on. 
Tiic Íine of his apinc is dlenæly visible, and many of the in- 
mer organs of his bods can be elsarly scen, and tho skold 
áóu eones cat very eldarly, brenna tie bories are more 
opaqus lo these rays thu is any other pab of te body. 

Sig. 4 shoyrs tlid wwing of a pigeon, yhieh is interesting, 
tocatso while tho mrtline of the ílosli is dlatinetly marked 
tho fanthers have prastitully disappsared. The bone 
not onlp clear, however, bei the tinner parta á00 1 
thau tlio öhleker. Fig.5 shows the log and head ol the 
Pigeon. Around tho head is is just possible #9 malko ok the 
öntline of tlie fenthers, tha flexh ís olearly marked, and all 
tho honcs of the ncek ar visible. Tn like mauner the leg 
is interesting. 

"Tho írnusparsney of he Aesb malsaa 15 possible to show 
tho prsonce and looatiou in tho bidy of foreign substanesa. 
Bullets, neodlos, und bils oF glass hara already been loensol 
hy means of Röntgen ray photographs, and afterwards tee 
moved hy a surgiea) uperation, á 

It ís enrious that tie part ofthe eye which is transparent 
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40 the light, and through wliieh light passóa #0 rexch and 
aflect the optie nerve, is nearly opnquo io úhe Röntgen 
#0gs, Vision by means of tlese rays wonld tlerefure bo 
impossible, svon if the optie nerye woro sonslilya to then. 

But supposa these ray could oxeile vision, Wa sold 
we sest Holding á purse betweðn the ey0 arð n Röntgon 
ta souree, we should sco the coins within it If á person 
stopped in tha path of te my we should see his bong 
skoloton. We mighl see something of his incernal 
organs; perhaps so e0nld soo hls heart best. Á 
broken bone could be seen, suð te aperætion of 
astting it eould be watehed. Disease. bones or 
eulatged jolnta could bo esamined. 'Tuberclos in 
áhe Jungs would he visible.  Bní these shings 
sronld be visikle unly when thoy eína Lolveðn 
she eye and tho sourto of the ray, much 45 09 a 
dark hiæbt objects migbt be vísible between son 
and á eap Íire. 

Ín daglight objects becoma visible by means of 
the light which falls upou tem and is refletted 
to tlle eye. "This brings onb the dotail of tho vis 
ibis sarfnce, But the Röytgen ræys at8 scatéðly 
at all reflocied, and even if they ptoduesð vision, 
objeets would become visiblo only ás hey inter- 
ceptbil tho tags. Tho would not be illuminated 1 
they ano ilumhiated by rays of Hght, and only oui- 
linos, therefore, would be aten, Fvon fluorescent 
hadlies which appsur Jight under the action ol the Röntgen 
raga nvð not really ilumimsted, hut ate ven lord 1nmninous, 
that is,uré made toshine hy their own ght. When bodies 
opaque to the 
ragsato plural 
before tis fuo- 
tesccub sorton, 
mordly a shað- 
ow is sben on 
át. 80 the phor 


obtained 
only shaðovs, 
but they arð 
not tbaflat fea- 
tueleas staðr 
os of the 
“shaðow pío- 
túxes"  ofien 
iníroðneed as 
an utertaln- 
2menb sl 50 
ea — gather- 
inga, witon tho 
identity of tho 
person easting 
the shadow Ís 
often — impos 
sible to maka 
out. Fest sub 
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titely opaque 10 tlio Röntgen rays, hence li6 shala sva of 
ticker porbious of a objasi will ba deoper than of tho 
thinner þortiona, und the shadarr bveomes á shuded piotmre 
tbat may givs dstalla of tho surfaces of the objóci Á 
Röntgen röy shadow of su alumiuum meðal mar sliow io 
design stnnped. upon the surface. The shaðing elfoet is 
well slow ía (ie bonaa of the pigcom, 

But if there are fswr substunees entirely opngne to tho 
aewly ölseovered tags, thers appear 60 bé múta that arí 
enlirely bransparont. Even in nír tie ryð appear to bo 
tapidiy absored,so that ou exirgmely powerful apparatiis 
is requirod for próðusing elfsels ab any distótió. Air 
serms to bebave toward the Röntgen rágs much ax fog bo. 
linyes 10 light, and if seems unlikoly tal sfteots can be 
procuredl at áuy great flistat:e6, perhaps n0l more Íhan ono, 
Ínndred fset vort the souröe. 

It would be rásh #0 attempt fo pródtat the ffnre af he 
Rönigeu ra. Tho gs t0 whieh i6 may ba sppliod in 
surgóry harð alrady heg hinted at in tis article, Tho 
franspareney af wrood makes Í possible #0 inaposb tho world 
of a carpenter, and datermina whether ts work hiddón 
under te exterine Bnishi has been honeatly done, Tiddon 
eompatönonta is adesk or eabinst might Úsrovened. "he 
contents of a þaóking-box might.be ascottalnud withor 
Gponing it. Bat to scieniia mór theko rars hava a very. 
stoabintersat, Wah aretheyt Árg they vibrating move 
ments transmiúrd Íh waves, ke lighí? Ave tog portilos 
shot of fróm tó Croukes tube and flying with enotmoug 
velocity? "Thedð an6 qnestions (os ansivorod. 

When you stand ín front nf a Gróokes tube íh notion 
tes Áying pasticles ure strenming throng your Loðy, 
stopping 10 at all at your elotliiug, and harðly at all 
ehcked hy tho ílesb, nor whúlly stopped exeu by tlie bongs. 
Á hurd-yosd board held bstwecn von and tie bubo is 
=o prolcotion. "The strenms pnss Éhtougn it nnehocked. 
Sheets af 1metal even do n08 wholly stop úhem. The won. 
der of it all is that for „early tyyonty ycura experimenlors 
with the Grookós tie have bei. pleróod tlirongh and 
tbrongb by ölhess stbilo straums and hava never known ít, 
Dó they praðnee any oliset as tey puss throngh the body Í 
Can they cunse or euro disease ? 

í has been proved that tlioy pass qnilo'frsely through 
tie htngs, but jf tnberouies aro ptogont thny stop tha #ay5, 
Miglió nok úhe touch of tho flowing streums dissipate ihð 
tuboronlasis growth and róstore health Questions liko 
tlieso arð coming ap for solution, and oxpórimontórs are 
seeking the auswors, "Tho síndy of the Rúntgan ray hna 
Just beg. Whab taay not the next foyr months hring fortht 


AN “OLD-FIELD'* SCHOOL-GIRL.* 


BY MARION HARLAND, 


orarraR ry. 


FIRE Foggs ved ou Á funny lití)o pieco of land weðged. 

im hofswven fro of the Groeudiold farms, Til house 
wós a sabin of ti róons, with a stons elinney bili on 
the ontsiile, hut the Fogga boastsd tliut fifty-three childyn 
Ladl een horn and Lronght mp in il How they lived vas 
a partial mmyatery to the neighborbóad. "They rnisad corn 
til potaloes and littla else Í tho ground enelósód by a 
“ wvorm - fomgo;* built; it was more tlun suspoctod, of raíla 
stolen, a few at a tir1e, from the Greenfield fnezs, Án a0rð 
st woodland behind the housa ws spposod fo furnisli 
áhern with fnel, and there wérs always pigs and ohiokens 
manning wild, with a dozon or 30 childrón, in the road and 
felds, 

They wer épgor white folks"ín á county whero nonrly 
everyboly was texpoctabls and wollto-d0. Na member of 
to Ímilp was ever convictedl of am offenoa that fool hina 
into tlio courts, Thóy might be snapacted of stealing ehiol 
enn, pigs, and vrgod, andlevon of rabbing a stnoke-houseonoa 
ám a while, bat notlking was ever proved against them. Not 

* Bögun in ILinpes/s Rocso Taistas No. 85, 


onc nthem, so far as Wag known, had ever bí 
and not ono had over groytu rich or toally reðpestalla 

ás tie Grigsby ehildron, heit auð tin, luudli baga and 
Þoðles in hand, passsd úlie Pogg cabin on tho Monday ir 
ing tho seloól opened, tvo mei gud font óhildven wet hi 
and abonb ilo prð, Mrs, ogg, the mistzess of (lie honað, 
stood on the poroh, hoc marriol dnughser, wisli tyra diviy 
babies holding; to her stirt, eaned nesti 1 ormar of the 
ehimney; a barefðot boy wis ehopping stieks upon á log. 
a smaller bop úrgiug to grið his knifo mpon a geind.stone! 
áll stopped. what thiey were doing to staso at fa þisters 
and brother, and the elder matron hailed Hei in a sonrsa 
voica more Íka a man's lan Í waman?ð. 

“ Goiu? P sohool, nin?t yn P) 

Des nodded. wilhóat halting; Bea walked strajght on- 
„vatd, her elin lexcl, her whita sun-bonnet hiðing her fa00, 
To her horor and displeasnre Eleu stopgoð, and teplied þor 
Titely over iho tumble-dowu tenco: 

“luod:morning, Mrs.Fogg! 1 hopó you are all well to- 


in prison, 


Tolerable, thmik Goði? said tins old sronan, changing 
her tan into a áwnftling whine, “Ain't son 00 sonn fól 
sehgol? "hip tenchor sin? gouir by yet. 

á We like to bc in good time)? rejained. Fles, aflably. 
“Aterðt your heys going 9? 

“Na, bicss yod, honey. Major Duueanit wont: lo thom 
£0 in on the county; an? por fólks ain't gab mo Ljoney tð 
Þay loucherg milh. At well| 'Ti' Almighty, He knows! 
Tho er teachers regl spty, ain? he 

“Flea Grigsby # calledi Boa, over her slionlder. 

t long, or Pl tell 14, wlscn I g0 home." 

Flea uolieod hor ag little ns she naticed Ms, Fogg'a to- 
mark on to new teasler's sprynass, She had an idea, and 
Xxas in a htry to airit. “Major Dancombe " she rojeated. 
“Could he le the ghildron in free íf h liked ?" 

SCotsfnly, honey! Ho has ho fuð! word Ía all tho eoun- 
ts. Nobody dar' sa his souPs his own 'l0ss he lots em. 
SLerd how long? how long #* 

él am verg sell acqusinleð with Major Duneotube" 
rusheð on Fles, with an important air, “And row may bo 
smre, Mrs. Fogg, lat TIL speak to him about Jour grand- 
ehildren,  Góod-mörning P' 

She was out of rut when shá gvertook her aiston. Bon 
had walked fast purpósaly t0 maka tho othors rum,lyal 
Doo having loftersd behind will Flo, 

éLshvndd think powi be%shamed of vourself, stoppin? to 
tali with poor white folks *long thg rönd," connusutell the 
eldur sistor, 

Flea smiled mystoriously. “1 had business svith Mr, 
Fogg." 

“Business! Well, T never! 
with tila kind, the bottor.* 

“Mrs, Þogg Ís not a bad woman, Ben,“ said Boa, serious- 
lv. “When au nák Þórr slie is,sha alwösa says, í Pretty 
well, than God“ just He Mrs. Blton in Anna Ross, Í 
think sh is a ver píous person, and it is 105 her falb that 
she is poor. Látópped in the poreli onee when it was rain- 
itgj and slie talkoð a g2005 doal aboni the trouble slie had 
hað, und how much she prayed, vn. 80 on. TF1 coald, Pd 
he á benefnetor to poople lika that.“ 

ÉT think somclinss von 'ain't got the sense jón were 
Þotn with, Flea Úrigshy. Te ídsa o* yt bonefnðling amy- 
thtag or anybody" 

Flca's swile was yob morð mysterions. In her glo over 
her nog gohemb óbó sqneered Doo's arm 

“You wait und #00! Wo know—dont sve, Dee P' 

ál Ys, tit 19 sali Doo, stantly. 

The prospeotiyo henefaetress was still swolling with her 
storet jen íhey átri ved at:fhe sehol.honse. Tis boyssat 
on oua sið of the room, tlio girls on tho other, á narrow 
aisle ssparating thom. De dropped into a sest nenr the 
door; th girls walkad well forward and took places log 
to tho nisle, Thves minutes aflorward tho fóxcher apr 
pesced in tho doorwag, and Major Duneombe with hinn. 
MWhispens and shuíling ecasod ímatantiy; all oyes werð 
fixed upon the hwvn genllemeii as ihop wont np tó the top 
st Hie room, úurning there 10 face the schvol Tí pas all 
quite proper snd diguifleð, until tho Major, haviug motioned 


“Go 


The less you hav tn do 
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New York, March 25th, 1896. 
#46 8. 48 E. Houston Str. 
Prof. Wm. A. Anthony, 
#5 Beekman Str., 
N.Y. City. 
My dear Prof. Anthony: - 


Your letter of March 24th has been duly received. | am glad were pleased with the pictures. | 
should have stated that the distances were from 20 to 24 inches with exposures of from 5 to 15 
minutes. 


In regard to reflection by tube, glass or copper, as | told you the other day while | performed the 
experiment, the test did not seem to me anything like as conclusive as the experiment | published 
in the Electrical Review, number before last. | now see that you are right, and the field should be 
uniform at the end of the tube. The first experiment did not show that, but showed a luminous 
circle near the edge on one side. The increased effect inside of the tubular space might have been 
due, | thought, to the fact that the space outside of the tube was less acted upon. lt was only later, 
after | conclusively demonstrated the reflection, that | hit upon the plan of using one and same 
plate in a number of experiments. 


Since | have demonstrated the reflection it was easy to magnify the effects upon the plate and | am 
getting some interestin|sic) results. 


Ido not think that Prof. J. J. Thomson's experiment, as he published it, is conclusive. He is very 
likely working with inadequate apparatus and might not have been able to detect anything. | think, 
however, that even if he should have had an apparatus capable of producing the effect, it would 
still not be conclusive; but this would lead me too far. 


Your suggestion as to putting the plate in a separate vacuum might lead to some interesting 
revelation. | will keep it in mind, and if | can find time | will try it. 


Sincerely yours, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, Feb. 24 - 1897 


Mr. Nikola Tesla; 
Dear Sir, 


We send you a small sample screen made from our Non Phosphorescent Crystals which think is a 
great Improvement in the Calcium Tungstate so much in use. We will send you a Fluoroscope (gratis) 
made from the same material if you will kindly let us know what size you prefer, as we should like you 
to give our Fluoroscopes a thorough trial. 


We do this without in any way soliciting you to give us a testimonial regarding them: other than that 
you would naturally make regarding anything you found superior for any special use. If you find our 
screens are better than most others in the market, naturally you would so refer to them and more we 
do not ask or expect. 


Trusting you will let us send you one our Fluoroscopes, We are, Very truly yours, 
Spring Park Laboratory, Mr. T. B. Kinraide 


New York, Feb. 25th, 1897. 
#46 8. 48 E. Houston Str. 
Mr.T. B. Kinraid, 
38 Spring Park Ave., 
Jamaica Plain, Mass. 


My Dear Sir: - 
Your letter of Feb. 24th has been received. 


Lam naturally interested in every advance and am ready to acknowledge the merit of those, 
whom, in my honest opinion, itis due. But it has been my principle not to make any public 
statements for commercial use, even of my very best friends. lf, however, you have any screens 
which you think are better than the old ones, kindly send me one and let me pay for it as every 
other of your customers does. Only on such condition could | possibly accept one. 


shall be much obliged for any attention you will devote to the matter. 
Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, March 15 - 1897 


Mr. Nikola Tesla 
46 Houston St. 


Boston Mass. 
Dear Sir: 


We forward you today one of our Non Phosphorescent Fluoroscopes which we think upon trial 
you will find much superior to the Calcium Tungstate Crystals in general use as there is no 
phosphorescence to obscure or dim the images and the definition of the object is so much more clear 
and sharp. 


We appreciate your attitude when you say that you never make any public statements for commercial 
use even for your best friends. We did not expect or ask you to anything of the kind and fear we but 
poorly express ourselves if our communication was open to that interpretation. 


However, we send you the fluoroscope which you can submit to test and comparison with any others. 
We should be glad to give you as a token of our appreciation of the original work you have done: but 
if youiinsist on paying for it only do so after you find it is something you want. 


Very truly yours, 
Spring Park Laboratory 
Mr. T. B. Kinraide 

K 


New York, March 21rst, 1897 
#46 8. 48 E. Houston Str. 
Spring Park Laboratory, 
#38 Park Avenue, 
Jamaica Plain, Mass. 


Gentlemen: - 

Your favor of March 15th has been received. Your Roentgen screen has also reached me and | 
have found it satisfactory. | do not like to comment upon its merits in comparison with others and 
only wish to say that | will retain it. Kindly mail me the bill at your earliest convenience. 

In examining the screen | have noted that you have utilized some suggestions. | am not saying this 
in any critical spirit, on the contrary, | am glad you have done so and you are welcome to any 
advantage which may result to you therefrom. 


Should you have any new phosphorescent material | wish you will send me some for trial. 


Believe me to be, 
Yours very truly, 


New York, June 6th, 1897. 


#46 8. 48 E. Houston Str. 
Spring Park Laboratory, 


Jamaica Plain, Mass. 


Gentlemen: - 
Ihave up to this moment received no bill for the fluoroscope forwarded to me some time ago. 
As cannot possibly retain it unless you allow me to pay for it as any other customer would, | would 


beg you to forward me the bill with the least possible delay. 


I have been satisfied with its performance and, although there are at present better screens in the 
market, | am using it still. 


Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, June 7 - 1897 


Mr. N. Tesla 
46 Houston St. 
New York, N.Y. 


Dear Sir 


Enclosed find bill for the fluoroscope as per your request. We are getting out a new fluoroscope, 
with detachable screen of a new and improved salt, mounted in Mahogany, and we are waiting to 
have them finished intending to send you one and allow you to choose which you would prefer to 
keep before bill you. However, the exchange can be made at any time? 


Very truly yours, 
Spring Park Laboratory 
K 


New York, Nov. 6th, 1897. 
#46 8. 48 E. Houston Str. 


TO WHOM IT MAY CONCERN: 


This is to certify that Mr. B. Hiergesell has been in my employ for six years. | have found him to be 
an honest and diligent workman. 


New York, Sep. 26th, 1898. 
#46 8. 48 E. Houston Str. 


Mr. E. L. Ovington, 
29 Cortlandt Str., 
New York City. 
Dear Sir: - 


Ihave already delivered three lectures on high potential high frequency currents, as this the 
number of all good things. 


Asl do not know anything of post mortem arrangements, | cannot supply the necessary 
information. 


Yours very truly, 


4 Newcastle Court, 
Boston, Mass. 
Mr. Nikola Tesla, 
New York City. 
Dear Sir: - 


The writer would appreciate a copy of your circular, the front page of which is reproduced in 
fac-simile in the Electrical World and Engineer of February 6, 1904. 


The writer remembers with pleasure meeting you in your old laboratory at 46 East Houstanlsic| 
Street some few years ago. 


Yours truly, 
Earle L. Ovington 


Dictated. 
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The Annual Dinner of the American Institute of 
Electrical Engineers. 


The annual dinner of the American Institute of Electrical Engi- 
neers will be held in the main ball room of the Waldorí-Astoria, 
New York City, Thursday, February 11, 1904, at 7 PM., precisely. 
The guest of honor will be Mr. Thomas Alva Edison, and it is 
expected that an opportunity will be given to meet Mr. Edison at 
an informal reception, at half-past 6. This dinner will commemorate 
the twenty-fifth anniversary of the intro- 
duction of the incandescent lamp, and will 
also celebrate Mr. Edison's birthday. Upon 
this oceasion will also be presented the deed 
af gift of the Edison Medal Association, 
which has raised a fund of several thou- 
sand dollars. 

The following guests have accepted invi- 

tations: Mr. Ambrose Swasey, president 
American Society of Mechanical Engineers; 
Dr. A. R. Ledoux, president American Ín- 
stitute of Mining Engineers; Col. Robert 
Clowry, president Western Union Telegraph 
Company; Mr. George G. Ward, vice-presi. 
dent and manager Commercial Cable Com- 
pany; Mr. W. H. Baker, vice-president 
Postal Telegraph Cable Company; Mr. 
John Fritz, founder Bethlehem Steel á Iron 
Works; Mr. W. H. Fletcher, president En- 
eineers' Club; Mr. A. B. Chandler, presi- 
dent Postal Telegraph-Cable Company, 

Autographed souvenir menus have been 
prepared containing a colored photogravure 
of Mr, Edison and two original poems pre- 
pared by Mr. R. R. Bowker. The exercises 
will be as follows: Salutatory address by 
President B. J. Arnold; presentation of the 
meðal fund and deed of gift by Mr. Samuel 
Insull, ehairman of the Edison Medal As- 
soeiation; acceptance of same on behalf of 
the Institute by Dr. A. E. Kennelly, of Har- 
vard University, past president; address on 
behalf of the colleges and universities by 
Prof. Cyrus F. Brackett, of Princeton Uni 
versity; address on behalf of the Associ 
tion of Edison Illuminating Companies by 
President J. B. McCall; address om behalf 
of the National Electric Light Association 
by President Charles L. Edgar. 

Mr. Edison has flatly declined to speak, 
but in response to the toast in his honor has 

greed to send from the table a telegrapl 

cknowledgment. It is a great many years 

since he used the key. He will use one of 
the original quad sets built by him for, and 
loaned by the Western Union Telegraph 
Company. The message will be received in 
the banquet hall on a Postal quad of latest 
date by President A. B. Chandler, of the 
Postal Telegraph Cable Company, and will 
then be read to the audience. These ar- 
rangements are in the hands of Mr. C, P. 
Bruch, assistant general manager of the Postal system, 
Barclay, chief engineer of the Western Union system. 
special cable messages and telegrams will also be received at the 
same me 

The seating arrangements provide for the accommodation of eight 
persons at each table. Orders for seats should be sent in at 
once and should be accompanied by cash or check, payable to 
Mr. Ralph W. Pope, secretary. Price of tickets, without wine 
Gentlemen, $7; ladies, $5; admission to galleries, $1. In order to 
secure accommodation, responses should reach Mr. Pope not later 
than February 9, 1904, 05 Liberty Street, New York. Mr. Arthur 
Williams, ehairman of the committee on decorations, has made elab. 
orate preparations for ornamenting and illuminating the, ball room 
and the effect will be very pretty and appropriate. 


nd Mr. JC. 
A number of 


ELECTRICAL WORLD Ánp ENGINEER. 


PAGE FROM CIRCULAR SHOWT 


Vor XLIII, Na. 6. 


A Striking Tesla Manifesto. 

We reproduce herewith in slightly reduced fae-simile the first page 
of a four-page cireular which has been issued this week by Mr. 
Nikola Tesla in a large square envelope bearing a large red wax 
seal with the initials, "N.T." At the back of the page which we 
reproduce is given a list of 03 patents issued in this country to Mr, 
Tesla. The fourth page is blank. The third page has a little vignette 
of Niagara Falls and is devoted to quotations from various utter- 
ances of Mr. Tesla. The first of these is from his lecture delivered 


í 


En 


A 


ESLA TOWER, WARDENGLIPFE, LONG ISLAND, 


in 1803 before the Franklin Institute and the National Electric 
Light Association, as 10 transmission of intelligible signals and 
power to any dístance without the use of wires. The second quota- 
tion is from his article on the problem of inereasing human energy, 
which appeared in the Century Magasine in June, 1900, dealing with 
he same subject. - The third item quotes from his patents, 
nd 649621, dealing with the transmission of electrieal 
Any quantity 10 any distance, with transmitting and receiv- 
ing apparatus movable as in ships or balloons. The eircular ís an 
extremely interesting one. Ít is most sumptuously got up on vellum 
Þaper and altogether constitutes a manifésto worthy of the original 
genius issuing it. lt ís to be gathered from the circular that Mr. 
Tesla proposes to enter the feld of consulting engineership, in which 
he already has enjoyed an extensive connection here and abroad. 


“in connection with ets and the 
# * * transmission of energy over a single conduetor, 
# # #1 would say a few words on a subject which 
constantly fills my thougtils, and which concerns the 
welfare of all. t mean tismissjan of intelligible 
signals or, perka toany distance without 
the use of wires. Lam hecoming dsily more convinced 
of the pritieabilily of fh scheme; and though Í know 
full well that the great majority of seientific men will 
not believe that such results can be practically and im- 
mediately realiæd, yet í think that all consider the 
developments in recent years by a number of workers 
o have been such as to encourage thought and experi. 
ment in this direction. My conviction has grown so 
strong that Í no longer look upon tbis plan of energy 
or intelligence transmission as a mere fheoretical possi 
bility, but as a serious problem in electrical engineering, 
which must be carried out some day. * * * In fact, 
what is there against the carrying out of such a scheme } 
We now know that electric vibration may be fransmilted 
fbrough a single conductor. Why, then, not try to. 
avall ourselves of the earth for this purpos:4 * # # 
Theoretically, it could not require a great amount of. 
energy to. produce a disturbance perceptible at great 
distance, or even all over the surface of the globe. | 
think, íhat, beyond doubt, it is possible (0 operate 
ekctrical devices in a city, through the ground or 
pipe system, byr resonance from an electrical ostillator 
located at á central point. But the practical solution 
of this problem would be of incomparably smaller 
benefit to man than the realiz þa 
fransmitting intelligence or, perhaps power, t0 any dis 
tance through the ES environing medium. Proper 
apparatus must first be produced, by means of which 
he problem can be attacked, and | have devoted much 
bought ( this subject. (am firmly convinced (hat 
one, and hope that we shall live to see it 


sanank 


even pú 


Electrical effects of any desired character and of 
Íntensities undreamed of before are now easily þródueible 
by perfected apparatus of this kind # have 
Produced elecrical dischargös, the actual palh of which, 
from end to end, was probably more than one hun. 
dred feet long; but it would not be diffcult to reach 
lengths one hundred times as great. í have produæd 
electrical movements occurring at the rate af ápprox. 
imately one hundred thousand horse-power, but rates 
gf one, five, or ten million horse.power are easily 
practicable. (In these experiments effects were devel. 
oped incomparably greater than any ever produced 
by human agencies, and yet these results are but an 
embryo of what is fo be. That communication with- 
out wires to any point of the globe is practicable with 
such apparatus would need no demonstrátion, but 
through a discovery 1 made 1 óbtained absolute 


earth his repied. ln place of an echo 1 have obtined 


UNITED STATES PATENTS GRANTED TO NIKOLA TESLA 


334,823 
335,736 
335,787 
336961 
336,962 
350,704 
359,748 
381,968 


381,969 
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OVINGTON MANUFACTURING COMPANY 
METROPOLITAN BUILDING, í MADISON AVENUE 
NEW YORK CITY 


Qvington 
ELECTRO-THERAPEUTIC 
APPARATUS 


TELEPHONE CONNECTION 


April 12th, 1906. 

Mr. Nikola Tesla, Waldorf Astoria, 
New York. 

WHOLE TESLE 

Dear Sir:- 


The writer has learned that you contemplate putting on the market, shortly high frequency 
apparatus for X-Ray and therapeutic purposes. We make a specialty of High Frequency machines, 
and write to ask whether you would be open to a proposition whereby our Company should 
undertake the selling, or perhaps the selling and manufacture, of your machine. The writer had the 
pleasure of meeting you some years ago at your laboratory, #46 East Houston Street, and he 
should like to have the pleasure of renewing the acquaintance. If you are in the neighborhood of 
the Metropolitan Building, | should be glad to see you at any time, or if you will make an 
appointment with me, | shall be pleased to call upon you. 


Yours very truly, 
OVINGTON MANUFACTURING COMPANY. 


ELO-N. 
Earle L. Ovington, President 


Copy. 


TESLA LABORATORY, 
Wardenclyffe, Long Island, N. Y. 
April 23, 1906. 


QOvington Manufacturing Co., 
1 Madison Ave., New York City, N. Y. 


Gentlemen: - 


Your letter of April 12 addressed to Mr. Nikola Tesla was duly received, but he was unable to 
reply as he had been afflicted with a bad cold since sometime. 


He instructs me to write you that he would be very interested to receive a definite 
propositions from you. Will you not be kind enough to send him also copies of your catalogue 
illustrating the articles you manufacture and copies of your patent specifications covering the 
same, to his above address. 


Yours very truly, 


130 W 84 st 
New York 
Mar 25, 1910. 


Mr. Nikola Tesla, 

Waldorf Astoria, 

N.Y. 

Dear Sir: - 

lam going to Boston where | am equipping a small laboratory to carry on some research 
work. As | leave in a few days | write to ask if you will make an appointment with me to discuss a 
certain matter before | go. | have phoned several times but you have been out. 

You may perhaps have heard of my lectures on high frequency at various electric shows. 


Looking forward to meeting you with great pleasure, | am, 


Very truly yours, 
Earle L. Ovington 


165 Broadway, New York, 
March 26", 1910. 


Earle L. Ovington, Esq., 
130 W. 84“ st., 
New York, N. Y. 
Dear Sir: 
Replying to your favor of March 25" just received, | wish to say that | will be glad to see you 
at your convenience, if you will call at this office. Your telephone messages have been transmitted 


to me but | was unable to call you up for want of time. 


Yours very truly, 


FREDERICK F. STRONG, M. D., 
ELECTRO-THERAPEUTICS, 
AND PATHOLOGICAL EXAMINATIONS. 
BOSTON, MASS. 


176 Huntington Ave. Sept 27.1898. 


Mr Nikola Tesla, - 
New York City. 


My Dear Sir,- 


trust you will pardon the liberty | take in writing to you, but | am very anxious to have your 
opinion in regard to certain matters. For the past three years | have been engaged in a clinical 
study of the Tesla High-frequency currents in their application to the treatment of disease. Apostoli 
and D'Arsonval have done some work in this line with very remarkable results, especially in 
rheumatic conditions. Their current was derived from a Tesla coil excited by the discharge of a 
static machine with suitable condensers. They employed a current capable of giving a spark of from 
1to 2 cmin air. My researches have differed, in that | have employed an apparatus of my own 
design, consisting of a large transformer, condenser in oil, and Tesla coil, the spark gap being a 
revolving metal plate studded with wings which move past a stationary ball. | employ a 104 valt 
incandescent current, and obtain a spark about 6 in long from my Tesla coil. 


I have recently seen a machine of a novel character, and have made one like it. It is the best “X-Ray 
machine" | ever say, and | am anxious to know whether it would have a similar therapeutic effect 
to the machine that | have been using. A patent has been applied for on the apparatus, and | 
should be glad to have your opinion as to whether there is anything patentable about it. It consists 
of a small spark coil wound with a pound or two of No 20 wire: this is in two sections: the extreme 
ends of the sections are connected directly to the 110 v direct incandescent current, while the two 
inner ends of the sections are attached to an Interrupting device consisting of an eccentriciron disc 
which is made to revolve by the magnetism of the core of the coil. This disc bears two studs which 
come in contact with a short bar, which, when at rest, is held in contact with a post provided with a 
platinum terminal. This contact is broken every time a stud hits the end of the bar. The coil ends 
are connected, one to the spring bar, and one to the post. The current is broken in such a manner 
that the iron disc revolves rapidly on the principal of a simple motor. A mica condenser is 
connected around the break to absorb the current generated by the self-induction of the coil. This 
condenser is provided with a discharging circuit consisting of a Tesla primary formed by 5 layers of 
copper foil 1 inch in width: the coil being 1 foot in diameter. A spark gap is included in the circuit 
consisting of two copper plates a short distance apart. 


The Tesla secondary consists of a disc 1 foot in diam, and a quarter of an inch thick, and is formed 
of a pound of no.36 wound and embedded in paraffin. The spark coil draws half an ampere and the 
Tesla coil gives sparks six inches long. To me the idea was entirely new, and | should be glad to 
know if it is patentable. The current in the Tesla coil is uni-directional, and the sparks are 
synchronous with the breaks of the spark coil circuit. The current is harmless: one can draw six 
inch sparks from the positive pole without injury, while scarcely any spark can be drawn from the 
negative terminal. The makers claim that it gives an oscillating high-frequency current, but it 


seems to me that the frequency is the same as the number of breaks in the spark coil circuit. 
Passing the hand in front of a Crookes tube excited by the machine gives a succession of images, as 
isthe case with an ordinary Rhumkorff, and this suggests to me that the frequency is low. Will you 
kindly give me your opinion on the following points. 


What has been your experience in regard to the curative power of high-frequency currents? 
What are the requirements of such a current, in order to be of value medically? 


Would the above-described machine give therapeutic results similar to those given by an 
alternating machine, such as the one | have described as having use for medical purposes? 


If the apparatus just described a true high-frequency coll, or am | right in supposing the frequency 
to be low? (the voltage of the current used to charge the condenser is only 3000) 


If you can find time to answer these questions you will confer a great favor upon me, and aid me 
greatly in my researches. | trust | may have the honor of meeting you personally at some future 
time. Trusting that you will pardon me for my freedom in asking for Information and trusting that | 
may hear from you soon, Í remain 


Very respectfully, 
Frederick F. Strong 
#176 Huntington Ave Boston 
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New York, Oct. 4', 1898. 
#46 8. 48 E. Houston Str. 


Mr. Frederick F. Strong, M. D., 
176 Huntington Ave., 
Boston, Mass. 


Dear Sir: - 
Your favor of Sep. 27'* has been duly received and contents noted. 


Ido not see any patentable feature in the arrangement shown in your sketch. There is a self- 
induction coil provided to charge a condenser, and the later discharges through the primary of an 
induction coil, a scheme which is now well known. As to the mechanical details of the break, they 
are likewise not novel. 


The coil would be very much improved by doing away with the spark gap, in which there is 
necessarily a certain amount of energy consumed. 


Icannot give you any idea of frequency, as | do not know the capacity of the condenser and 
the self-induction of the primary coil, through which it discharges. It might be from, say, twenty to 
two or three hundred thousand per second. What you see there when moving the hand in the 
light of a vacuum tube, are the fundamental interruptions of the break, but each of these may 
again consist of a great number of superimposed and quick vibrations. lt is evident, however, that 
since there is a spark gap in the path of the condenser current, these vibrations die out very quickly 
and their effect is very small. 


Although | have experimented a great deal with high frequency currents, | could tell you little as 
to their effect upon the body from the standpoint of a physician. In a paper which | have 
forwarded to the recent meeting of the Electro-Therapeutic Society | have dwelt on the subject, 
and you might find in what | have said one or two items of interest. 


The currents obtained from the machine you to are very sudden, and | should say that they 
would be less suitable for certain electro-therapeutic uses than a machine giving sinusoidal 
currents; at least, it is generally believed the latter currents are preferred for medical purposes. | 
do not know exactly how that idea originated, but | think it is very likely that it followed from the 
observation early made, that a greater number of energy can be passed through the body of a 
patient when the currents are harmonically varying than when they are sudden. 


In connection with the subject it may interest you to know that | am just bringing out 
instruments of a greatly improved design which will, in all probability, fill a much needed want. | 
hope that soon you will be able to procure such an instrument, if you so desire, and | have no 
doubt that you will be satisfied with its performance. 


Yours very truly, 


The Electrical Engineer. 
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High Frequency Oscillators for Electro-therapeutic 
and Other Purposes.' 
BY NIKOLA TESLA. 

SOME theoretial possibiliies offered by curranns of very 
high frequeney and observations whicli Í essually made 
while pursuing experiments with alternating currents, as well 
ás the stimulating infuence of the work of Hertz and of views 
boldiy put íorth by Oliver Lodge, determinad me some tíme 
during 1889 to enter a systematic nvestigation of high free 
úueney phenomena, and the results soon reached were such a5 
tn justify further eiforts towards providing the nboratory with 
e menna Íor earrving on the researeh in this particular 
eld, whishi has proved itsell so frnitful since. As a conseywence 
álternators el speeial design were eonstrueted and varíous ar- 
rangements for converting ordinary into high frequeney eúr- 
rents períected, both of which were duly described and are now 

TL assume— familiar. 

One ei the early observed and remarkable features of the 
high frequeney eurrents, and one wihieh was ehiefly of interest 
in the pbyslelan, was their apparent harmlessness wiichi made 
it possible 10 pass relatively great amounts of elestrical energy 
through the body of a person without eausing pain or serious 
discomfart, This pecsliarity which, together with other mostly 
unlnoked-Íor properties ol these eurrents Í had the honor to 
bring to the attention of seientifi.men first Ín an article in a 
teehnieal journal ín Fobrnars, 1891, and in subsequgnt contri- 
butions to seientifie societies, made it at ones eviðent, that these 
currents would lend themselves particularly to eleetro-thera- 
Þentie uses ð 

With regard to the eleetrieal actions in general, and by ar 
alogy, it was reasonable to iníer that the physiological effects. 
however complex, might be resolveð in three classes. First the 
statical, that ís, such as are chiefiy dependent on the magnitude 
of eleetrieal potential; second, the dynamical, that is, those 
principally dependent on the quality of eleetrical movement or 
<urrent's strength through the body, and third, effects of a 
distinet nature due to elestrieal waves or oseillations, that is, 
impulses ín which the elettrical energy is alternately passing 
in more or less rapid suecession through the static and dynamic 
forms. 

Most generally in peaetice these dillerent actions are eo 
existent, but by a svitable selection of apparatus and observance 
of conditions the experimenter may make one or other af these 
effests predominate. Thus he may pass througii the body, or 
any part of the same, eurrents of eomparatívely large volume 
under a small-electrial pressure, or he may subject the body 
to a high eleeirieal pressure while the current Ís negligibly 
small, or he may put the patient under the induence of elec- 
trical! waves lransmilted, il desired, at eonsidseable distancv 
through space. a 

While it remained for the physician to investigate the speeific 
actions on the organism and indicate proper methods of treat- 
ment, the various ways of applying these currents to the body 
of a patient suggested themselyes readily to the elestrieian. 

As one cannot be 100 clear in deseribing a subject, a din- 
Erammatic illustration of the several modes of eonnecting the 
eireuits which 1 will enumerate, though obvious for the m 
jority, is deemed of advantage. 

The first and simplest method of applying the currents wat 
to connect the body of the patient to two points of the gene- 
tator, be it a áynamo or induttion eoil. Fig. í ís intended to 
illustrate this ease. The.alternator G may be one giving from 
fve to ten thousand complete vibrations per sesond, this number 
being still within the límit of praeticability. The eicctromotive 
forces measured by a hot wire instrument—-may be from Sfty 
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to one hundred volts. 'To cnable strong currents to be passed 


through the tissues, tíle terminals T T, which serve to establish 
contact with the patient's body should, of course, be ol large 
are, and covered with cloth saturated with a solution ol elec- 
trolyte harmless to the skín, or else the contacts are made by 
immersíon. The regulation of the currents is best effected by 
means of an insulating trongh Á. provided with two metal 
terminals T“ T“ of considerable surínec, one of which, at least 
should be movable. - The trough is álled with water, and an, 
electrolytic solution is added to the same, until a áegree ol con- 
duetiity is obtained suitable for the experiments. 

Wien it is desired to use small currents of high tension, a 
secondary eoil Ís resorted to, as illussrated in Fíg. 2. Í have 

und it from the outset convenient to make a departure Írom, 
the ordinary ways of winding the eoils with a considerable 
number of small turns. For many reasons the physleian will 
find it better to provide a large hoop H of mot less than, say 
three ieet in dínmeter and preferably more, and to wind upon 
it a few tnens al stout cable P. The secondary ceil S is easily 
Þrepared hy taking twn wnnden hoope h h and jei 
weithi stöff eardboard. One single hyer 
and not too tin at that. will be generally st 
of turns necessary for the particular use for which the coil is 
intended being easily ascertained by a Íew tríals. Two plates 
of large surface, forming an adjustable condenser, may be useil 
for the purpose oí synehroniring the secondary with the prima 
eireuit, but this is generally not necessary. In this manner Á 


Pol 


FIGS. 1, 2, 8 AND 4. 


and one which cannot be easily injured. 
be found in the perlect 
regulation which is effected merely by altering the distance 
between the primary and secondary, for which aðjustment pro- 
vision should be made, and, furthermore, in the occurrence of 
harmonics which are more pronounced in such large coils ol 
thick wire, situated at some distance from the primary. 

The preceiling arrangement may alen he nsed with alternat- 
ing or nterrupteil peeuliar 
properties of high frequency currents make it possible to applv 
the latter in ways entirely impracticable with the former. 

One of the prominent characteristics of high Írequeney or, 
to be more general. of rapidiy varying currents, is that th 
pass with, dificulty through stout conductors of high seli-induc- 
tion, So great is the obstruetion which selísinduction offers to 
their passage that ít was found practiadble, as shown in the 
early experiments to which reference has been made, to main- 
tain differences of potential of many thousands of volis between 
two points—not more than a few inches apart-of a thick cop- 
per bar of inappreeiable resistanee. This observation naturally 
suggested the disposition illustrated ih Fig. 3. The source af 
high frequeney impulses ís in this instance a familiar type of 
transformer which may be supplied from a generator G ol or- 
dinary direet or alternating eurrents. The transíormer com- 
nrises a primary P, a secondary S, two condensers C C which 
are joined in series, a loop or eoil of very thick wire L and a 
€irenit interrupting device or break b. The eurrents are derived 


eheap eoil is obtained, 
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írom the loop L by two contacts c e', one or both of which are 
<apable of displacement along tbe wire L. By varying the dis- 
tance between these contacts, any difference of potential, from 
3 iew volts to many thousands, is readily obtained on the terin- 
ínals or handles T T. This mode oí using the currents Ís en- 
tirely safe and particularly convenient, but ít requires a very 
wniorm working of the break b employed for charging and 
discharging the condenser. 

Another equally remarkable Íeature of high frequeney in 
puises was Ígund in the Íscilisy with which they are transmitted 
through condensers, moderate electromotive Íorces and very 
small capacitics being required to enable currents of consider- 
able volume to pass. This observation made ít praeticable to 
resort 10 a pinn such as indicated in Fig. 4. Here the connec- 
tions are símilar ta those shown in the preeding east, except 
that the condensers C C are joined in parallel. This lowers the 
Irequeney of the eurrents, but has the advantage of allowing 
the workinæ witir Á me smaller difference of potential on the 
tenn e Since the Ínller is Me ehief lei 
af expense ol such apparalus and since ís price rapldly in- 
<reases with the number of turns required, tie experimenter will 
índ it generally cheaper to make a sacrihce in the frequency, 
which, however, will be high enough íor most purposes, How- 
ever, he only needs to reduce proportionately the number of 
turns or the length of primary p to obrain the same frequency 
as belore, but the economy of transformation will oe somewliut 


reduced in sv doing and the bresk b will require more attention. 
The secondary 8* of the higli frenneney, eoil has two. metal 
plates tt of considarable suríace conneeteð to its terminals, 

the current Íor use is derived from two similar plates t' t 
proxinity to the former, Both the tension and volume of the 
<urrents taken from terminals T T may be easily regulated and 
ín a continuous manner by simply varying the distance between 
the two pair of plates t t and í respectively. 

Á facility is also afforded in this disposition for raising or low 
ering the potential of one of the terminals T, irrespeetive of 
the changes produced on the other terminalthis making it 
possible 10 cause a stronger action on one ór other part of 
the patient's body. 

The physician may find it lor some or other reason conve- 
nieat to modify the arrangements ín Figs. 2, 3 and 4 by con- 
nccting one terminal of the high frequency source to the ground. 
The effects will be in most respeets the same, but certain peu- 
Hiarities will be noted in each case. When á ground connection 
is made ít may be of some consequcnce which of the terminals 
of the secoodary is connected to the ground, as in high fre- 
queney discharges the impulses of one direction are generally 
preponderating, 

Ámong thc various noteworthy features of these eurrents 
there is one which Jends itself especially to many valuable uses. 
A is the íeility which they afford íor conveying large amounts 
of electrieal energy to a body entirely insulated in space. The 
practicability of this method of energy transmission, which 1s 
already receiving useful applications and promises to become ví 
Great importance in the near Íuture, has helped to dispel the old 
notion assuming the necessity of á return eircuit for the con- 
veyance ol electrical energy in any considerabie amount. With 
novel appliances we are enabled to pass through a wire, entirely 
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convey through the 
body. This me 

tal treatment ay,srs to me to offer the greatest possibili 

the hands of the physician. The effects produced in this m. 
possess features entirely distinct írom those 

Current are applied in any of the before mentioned or sir 
ways. 

Tie cireuit connestions as usually made are illustrated seem 
atically in Fig. 5, which, with reference to the diagrams baiore 
shown, is seliexpianatory. The condensers C C, connected in 
series, are preierably charged by a step-p transformer, bt a 
high frequeney alternator, static machine, or s direct current 
generator, if it be of sufheiently high tension to enable the use 
of small condensers, may be used with more or less success, The 
primary p, through which the high frequency discharges ol the 
tondensers are passed, consists of very few turns oÍ cable of 
as low resistance as possibie, and the secondary s, proierably 
at #0 auee fróni the primary to fneilitate free vseillation. 
has one ol its ends—that is the one whiclt is nearer to the pri- 
Mary—connected to the ground, while the other end leads 10 
an insulared terminal T, with which the body af the patient 15 
connected. It is of importance ín this case to establish syn- 
€hronism between the oseillations in the primary and secon- 
dary eircuits p and s respectiveiy. This will be as a rule best 
eficcted by varying the selinduction of the eircuit ineludinkr 
the primary loop or coil p, for which purpose an aðjustabie 
selkinduetion e is provídedi but in cases when the eleetro- 
motive force of the generator ís exeeptionally high, as when 
* static machine is used and a condenser consisting ol merely 
tvo plates offers suficient capacity, it will be simpler to attain 
the same object by varying the distance ol the plates. 

The primary and secondary oscillations being in close syn. 
ehronism, the points of highest potential will be on a part 0) 
terminal T, and the consumption of energy will occur chicfiv 
there. The attachment of the patient's body to the terminal 
will in most cases very materíally affect the period of oscillation 
in the secondary, making it longer, and a readjustment of the 
Primary eircuit will have to be made in each case to suit the 
<agaeity of the body connected with terminal T. Synchronism 


should always be preserveð, and the intensity of the action 
varied by moving the secondary coil to or from the primary. 


as may be desired, Í know of no method which would make 
it possible to suhjeet the human body 10 such excossive el: 
trical pressures as are practicable withi {his, or af onc wihich 
would enable the conveying to and giving off from the body 
without serious injary amounts of eleetrical energy approximar- 
ing eveii in a remote degree those wiiei are entirely practicabie 
when this manner of applying the energy is resortcd to. This 
is evidently due to the fact that the aetion is ehiefy suporficial, 
the largest possible section being ollereð to the transfer of the 
<urrent, or, to say more correctly, ol the energy. With a very 
rapidiy and smoothly working break 1 would not think it in 
potsible to convey to the body of a person and to give of into 
the space energy at the rate of several horse power with im- 
Þunity, while a small part of this amount appiied in other ways 
could not fail to produce injury. 

When a person is subjecteð to the action of such a coil, the 
proper aðjustments being carefully observed, luminous streams 
are seen in the dark issuing from all parts of the body. These 
streams are short and of delicate texture when the number of 
breaks is very great and the action of the device b (Fig. 5) 
íree of any irregularities, but when the number of breaks is 
small or the action of the device imperíect, long and noisy 
streams appear which cause some discomíort. The physio- 
logical eftects produced with apparatus of this kind may be 
graduated Írom a hardly perceptible action when the secondary 
ís at a great distance Írom the prímary, to a most violent one 
when both coils are placed at a small distance. In thc latter 
case only a Íew seconds are sufieient to ease a feeling ol 
warmth all over the body, and soon aíter the person perspires 
íreciy. 1 have repeatedly, in demonstrations to friends, ex- 
posed myselí longer to the action of the oseillations, and each 
time, after the lapse of an hour or #0, an immense fatigve, of 
which át is difhcult to give an idea, would take hold of me. It 
was greater than Í experienced on some occasions after the 
most straining and prolonged bodily exertion. Í could searcely 
make a step and could keep the eyes open only with the greatest 
difhculty. Í slept soundiy afterward, and the after-eftect was 
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certainly beneflcil, but the medieine was manifestiy t00 strong 
to be used frequently. 

One should be cautious ín performing such experiments for 
more than one reason. Át or near the surface oí the skin, where 
the most intense action takes place, various chemical products 
are formed, the chief being otone and nitrogen compounds. 
The former is itself very desteuetive, this feature being illustrated 
bv the fact that the rubber ínslation of a wire is destroyed so 
quickly as to make the use of such insulation entirely imprac- 

able. The compounds of nitrogen, when moisture is presti 
consists largely of nitric acid which might, by excessive appl 
<ation, prove hurtful to the skin. So far, Í have not noted in- 
juries which could be traced directly to this cause, though on 
several octasjons burns were produced in all respects simil. 
to those which were later observeð and attriðuted to the Röntgen 
says, This view is seemingly being abandoned, having not 
been substantiated by experimental facts, and 50 aiso Ís the no- 
tion that these rays are transverse vibrations. But while inves- 
tígation is being turned in what appears to be the right direc- 
tion,.seientific men are still at sea. This state of things iimpedes 
the progress of the physicist in these new regions and makes 
the already hard task of the physician still more difhcult and 
uncertain 

One or to observations made“ whilk pursuing experiments 
with the apparatus described might be found as ágserving men- 
tion here. Ás before stated, when the oseillations in the primary 
and secondary cirucits are Ín synehronism, the points of highest 
potential are on some portion of the terminal 7. The syn- 
Shronism being perlect and the length of the secondary coil 
just equal to one-quarter of the wave length, these points will 
be exactly on the Íree end ol terminal T, that ís, the one situated 
farthest from the end of the wire attached to the terminal. 1Í 
this ba s0 and if now the period of the oscillations in the pri- 
mary be shartened, the points of highest potential will recedc 
towards the secondary coil, since the wave-length is reduced 
and since the attachment of one end of the secondary cail to 
the ground determines the position of the nadal points, that is, 
the points of least potential. Thus, by varying the period of 
vibration of the primary circuit ín any manner, the points of 
highest potential may be shifted accordingiy along the terminal 
T, which has been shown, designedly, long to illustrate this fea- 
ture. The same phenomenon is, ol Course, produced if the body 
of á patient constitutes the terminal, and an assistant may by 
the motion of á handle cause the points of highest potential 10 
shift along the body with any speed he may desire. When the 
action ol the coil is vigorout, the region of highest potential is 
easily and unpleasantly located by the discomíort or pain ex- 
Perienced, and Ít Ís most curious to feel how the pain wanders 
tp and down, or eventually across the body, from hand to hand, 
if the connection to the coil is accordingly made—in obedience 
to the movement of the handie controlling the oscillations. 
Though Í have not observed any speeific aetion in experiment 

this kind, Í have always felt that this effect might be capable 
oi vaiuable use in eleetro-therapy. 

Another observation which promises to lead to much more 

æful results is the following: As belore remarked, by adopt- 

g the method described, the body of a person may be sup- 
jeeted without danger to electrical pressures vastly in excess, 
of any produeible by ordinary apparatut, Íor they may amount 
10 several million volts, as has been shown in actual practice, 
Nóv, when a condueting body is electrifed to so high a degree, 
small particles, which may be aðhering frmly to ils surface, 
are torn of with violence and thrown to distances which can 
be only conjestured. Í find that not only frmly adhering mat- 
ter, as paint, for instance, Ís thrown off, but even the particles 
af the toughest metals are torn off.“ Such actions have been 
thaught to be restricted to a vacuous inelosre, but with a pow- 
erful coil they occur also in the ordinary atmosphere. The facts 
mentioned would make it reasonable to expect that this extra- 
ordinary effect which, in other ways, Í have already usefully 
applied, will likewise prove to be of value in electro-therapy. 
The continuots improvement of the instruments and the study, 
of the phenomenon may shortly lead to the establishment of 
novel mode of hygienic treatment which would permit an j 
stantaneous cleaning of the skin of a person, simply by con- 
necting the same to, or possibly, by merely placing the person 
in the vieinity of a source ol intense eleetrieal oscillations, this 
having the effect of throwing off, in a twinkle of the eye, dust 
or particles of any extraneous matter adhering to the body. 
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Such a result brought about in a prasticable manner would, 
without doubt, be of incalculable value in hygiene and would | 
be an effcient and tíme-saving substítute íor a water bath, and 
particularly appreciated by those whose contentmert consists in 
undertaking more than they can accompiish. 

High Írequeney impulses produce powerful inductive actions 
and Ín virtue of this feature they lend themseives in other ways 
to the uses oí the electro-therapeutist. These inductive effects 
are either electrostatic or elestrodynamic. The former diminish 
much more rapidiy with the distance-witi the square of the 
same—the Íatter are reduced simply ín proportion to the dis- 
tance. Ön the other hand, the íormer grow with the square of 
íntensity of the source, while the latter increase in a simple pro- 
portion with the intensity, Both of these efleets mas be utilized 
for establishing a feld of strong astion extending through con- 
siderable space, as through a large hali, and such an arrangement 
might be suitable Íor use in hospitals or institutions of this 
kind, where it is desirable to treat a number of patients at the 
same time, 

Fig. 6 illustrates the manner, as Í have shown it originally, 
in which such a feid of electrostatie action Ís established. Ín 
this diagram G is a generator ol currents of very high frequency, 
C a condenser for counteracting the selí-industion of the circuit 
which includes the primary P of an indution coil, the secon- 
dary S of which has two plates tt of large surface connected 


FIG 0. 


to its terminals. Well known adjustments being observeð, a 
very strong attion occurs chiefiy ín the space between the plates, 
and the body of a person is subjected to rapid variations of po= 
tentiai and surgings of current, which produee, even at a great 
distance, marked physiological effects. In my Brst experiments 
Í used two metal plates as shown, but later Í found it preierable 
to replace them by two large hollow spheres of brass covered 
with wax of a thickness oí about two inches, The cables lead- 
ing to the terminals ol the secondary coli were similarly cov- 
ered, so that any of them could be approaehed without danger 
of the insulation breaking down, Ín this manner the un- 
Pleasant shocks, to which the experimenter was exposed when 
hsing the plates, were prevented. 

In Fig. 7 a plan for símilarly útiliring the dynamic inductive 
effects of higl frequency currents Ís illustrated. As the fre- 
quendes obtainable Írom an alternator are not as high as is 
desired, conversion by means of eondensers is resorted to. The 
diagram will be understood at a ginnce from the íoregoing de- 
seription. Ik only ned be stated that the primary p, through 
which the condensers are made to distharge, is formed by a 
thick stranded cable ol low self-induetion and resistance, and 
fasses all around the hall. Any number of secondary €oils s s s, 
each consisting generally o a single laver of rather thick wire, 
may be provided. 1 have íound it practicable to use as many 
as one hundred, each being aðjusted for a dafinite period and 
responding to á particular vibration passed through the pri- 
mary. Such a plant Í have had in use in my Íaboratory since 
1892, and many times it has contributed to the pleasure of my 
visitors and also proved itself of practical utility. On a latter 
oceasion Í hað the pleasure of entertaning some of the mem- 
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bers with experiments of this kind, and this opportunity Í can- 
not let pass without expressing my tanks for the interest which 
was awakened in me by their visit, as well as for the generous 
aeknowledgment of the courtesy by the Association. Since 
that time my apparatus has been very materially improved, and 
now Í am able to erat a field of such intense induetion ín the 
laborstory that a coil tliree fest in diameter, by careful aðdjust- 
ment, will deliver energy at the rate of one-quarter of a horse 
power, no matter where it ís placed within the area inelosed by 
the primary loops. Long sparks, streamers and all other phe- 
nomena obtainable with induetion coils are easily produeible 
anywhere within the space, and sueli coils, though not con- 
nected to anything, may be utillzed exaetly as ordinary coils, 
and what is still more remarkablc, they are more effective. „For 
the past few years Í have often been urged to show experiments 
in public, but, though Í was desirous to comply with such re- 
quests, pressing work has so far made it impossible. These 
advances have been the result of slow but steady improvement 
in the details of the apparatus which Í hope to be able to de- 
seribe conneetedly in the near Íulure. 

However remarkable the electrodynamic inductive effects, 
which Í have mentioned, may appear, they may be still consid- 
erably intensified by coneeniraling the netion upon a very small 
space, lt is evident that since, as belore stated, electromotive 
forces of many thousand volts are maintained between two 


points of a conducting bar or loop only a few inches long,- 


electromotiye forces of approximately the same magnisude will 
be set up Ín conductors situated near by. Indeed, Í found that 
it was practicable in this manner to pass a discharge through 
á highly exhausted bulb, although the dectromotive force re- 
quired amounted to as much as ten or twenty thousand volts, 
sad íor a long time Í followed up experíments in this direction 
with the object ol producing light in a novel and more econom- 
ieal way. But the tests left no doubt that there was great 
energy Consumption attendant to this mode of illumination, at 
least with the apparatus Í had then at command, and, finding 
another method which promised a higher economy of trans- 
formation, my efforts turned ín this new direction. Shortly 
afterward (some time in June, 1891.) Prol. J. J. Thomson de- 
seribed experiments which were eviðently the outcome of long 
investigation, and in which he supplied much novel and interest- 
ing information, and this made me return with renewed zeal 
í my own experimenta. Soon my oRorts were centered upon 
produeing in a small space the most Íntense inductive action, 
and by gradual iprovement in the app: Í obiined re- 
sults oí á surprising character. For instance, when the end of 
a heavy bar of iron was thrust within a loop powerfully ener- 
gized, á few moments were sufficient to raise the bar to a high 
temperature. Even heavy lumps of other metals were heated as 
rapidly as though they were placed in a furnace. When a con- 
tínuous band formed of a sheet of tín was thrust into the loop, 
the metal was fused ínstantly, the action being comparable to 
an explosion, and no wonder, íor the Írietional losses accumu- 
Íated in it at the rate of possibly ten horse power. Masses of 
pooriy conducting material benaved símilarly, and when a highly 
exhausted bulb was pushed into the 100p, the glass was heated 
in a iew seconds nearly to the point of melting. 

When Í first observed these astonishing actions, Í was in- 
terested to study their effects upon living tíssues. Ás may be 
assumed, Í proseeded with all the necessary eaution, and well 
Í might, for Í had the evidence that in a turn of only a few 
inehes in diameter an eleetromotive force of more than ten 
thousand volts was produced, and such high pressure would be 
more than sufheient 10 generate destructive currents in tie 
tissue, This appeared all the more certain as bodies of com- 
Þaratively poor conduetivity were rapidly heated and even par- 
tially destroyed. One may imagine my astonishment when Í 
found that Í could thrust my hand or any other párt of the body 
seitisin Che loop and hold í there will ímpunity. More than on 
une occasion, ímipelled by a desire tu make some novel and use- 
Ísl observation, Í have willingiy or unconsciously períormeð 
an experiment connected with some risk, this being seareely 
avoiðable in laboratory experience, but I have always believed, 
and do so now, that 1 have never undertaken anything in which, 
according to my own estimation, the chances of being injured 
were so great as when Í placed my head within the space in 
wihich sueh terribly destruetive forces were at work. Vet Í have 
done so, and repeatedly, and have felt nothing. But Í am Srmiy 
convinced that there is great danger attending such an experi- 


THE ELECTRICAL ENGINEER. 


Vol. XKVI. No. 550. 


meat, and some one going just a step farther than Í have gone 
may be instantly destroyed. For, conditions may exist similar 
to those observable with a vacuum bulb. It may be placed 
the feld of the loop, however íntensely energized, and 20 long 
a5 no path for the current is formed, it will remain cool and con 
sume practically no energy. But the moment the Árst fecble 
<urrent passes, most ol the energy of the oscillations rushes to 
the place of eonsumption. If by any action whatever, á con- 
ducting path were formed within the living tissue or bones of 
the heað, it would result in the instant destruction of these and 
death of the foolhardy experimenter. Such a method of kill- 
ing, if it were rendered practicable, would be absolutely, pain- 
less. Now, why is it that ín a space in which such violent tur- 
moil is going on living tissue remains uninjured? One might 
sáy the eurrents cannot pass because of the great seilinduction 
offered by the large condutting mass. But this ít cannot be, 
because a mass of metal offers a still higher selíinduction and 
is hested just the same. One might argue the tissues offer too 
Great a resistanee. But this again cannot be the reason, for all 
evidence shows that the tissues conduct well enough, and be- 
sides, bodies of approximately the same resistance are raised 
to a high temperature. One might attríbute the apparent harm- 
lessness of the oseillations to the high specific heat of the tissue, 
but even a rough quantitative estimate from experíments with 
other bodies shows that this view is untenable, The only plaus- 
ible explanation Í have so far found is that the tissues are con- 
densers. This only can account for the absence of injuriots 
action. But it is remarkable that, as soon as a heterogeneous 
eireuit is constituted, as by taking ín the hands a bar of metal 
and forming a closed loop in this manner, the passage of the 
<úrrents through the arms is felt, and other physiologial effects 
are distinetly noted. The strongest action is, of course, secure 
whea the exciting Íoop makes only one turn, unless the con- 
neetions take up a considemble portion of the total length of 
the eireuit, in which ease the experimeater should settle upon 
the least number of turns by carefully estimating what he loses 
by increasing the number of turns, and what he gains by utiliz- 
ing thus æ greater proporion of the total length of the. circuit. 
1! should be borne in mind that, when the exciting coil has a 
considerable number of turns and is of some length, the effects 
af tlectrostatic induetion may preponderate, as there may exist 
= very great difference of potential—a hundred thousand volt 
ór morc—botwecn the first and last turn. However, these latter 
tffects are always present even when a single turn Ís employed. 

When a person ís placed within suehi a 1009, any pieees ol 
metal, though of small bulk, are perceptibly warmed. Without 
doubt they would be also Beated—particularly if they were ef 
iron—when embedded in living tissue, and this suggests the 
possibility of surgical treatment by this method. Ít might be 
possible to sterilize wounds, or to Íocate, or even to extraet me- 
tallic objects, or to perform other operations of this kind within 
tie sphere oí the surgeon's duties in this novel manner. 

Most of the results enumerated, and many others stll more 
remarkable, are made possible only by utilizing the discharges 
of a condenser. Ít is probable that but a very few—even among 
those who are working in these identical felds—fully appreciate 
what a wonderful instrument such a condenser ís in reality. 
Let me convey an idea to this effect, One may take a e 
denser, small enough to go in one's vest pocket, and by ski 
fully using it he may ereate an electrieal pressure vastiy in ex 
cest—a hundred times greater if necessary—than any producible 
by the largest static machine ever constructed. Ör, he may 
take the same condenser and, using it in a different way, he“ 
may obtain from it currents against which those of the most 
powerful welding machine are utterly insignifcant. Those who 
are imbued with popular notions as to the pressures of static ma- 
ehines and currents obtaínable with a commereial transformer, 
„will be astonisheð at this statement—yet the truth of it is easy 
to see. Sue resulis are obtainsble, and easily, because tlie 
eondenser enn tlisehurge the stored energy in an inconeeivably 
short time.. Nothing líke this property ís known in physical 
science. Á compresseð spring, or a storage battery, or any other 
form of device capable of storing energy, cannot do this; if 
they could, things undreamt of at present might be accom- 
plished by their means. The nearest approach to a charged 
condenser is a high explosive, as dynamite. But even the most 

íslent explosioa of such a compound bears no comgarison 
with the discharge or explosion of a condenser. For, while 
the pressures which are produced in the detonation of a chem- 
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ieal compound are measureð in tens of tons per square inch, 
those which may be caused by condenser discharges may amount 
to thousands of tons per square inch, and if a chemical could be 
máde which would explode as quickly as a condenser can be 

sehargeð. under conditions which are realizable=-an ounce of 
it would quite certainly be sufficient to render uselezs the largest 
battleship. í 8 

That important reilisations would follow from the use ol am 
instrument possessíng such ideal properties Í have beta con- 
winced since long ago, but Í also recognised early that great 
dificulties would have to be overcome before it could replace 
less perfect implements now used in the arts for the manilold 
translormations of eiectríal energy. These difhculties were 
many. The condensers themselves, as usually manulacturedi 
were ineíficient, the conduetors wasteful, the best insulation in- 
adequate, and the conditions for the most elhient conversion 
were hard to aðjust and to maintain. ne áifhcolty. however, 
which was mare serious than the others, and to whick Í called 
attention when Í first described this system ol energy transfor- 
mation, was found in the devices necessarily used Íor controlling 
the eharges and diseharges of the condenser. They were warfi- 
ing in efheieney and reliability and threatened to prove a decided 
drawbaek, greatly restricting the use of the system and depriy- 
ing it of many valuable features. For a number of years Í have 
tried to master this dificulty. During this time a great number 
of such devices were experimented upon. Many ol them prom- 
ised well at frst, only to prove inadequate in the end. Reluc- 
tantiy, Í came back upon an idea on which Í had worked long 
before. It was to replace the ordinary brushes and Commi- 
tator segments by fuid contaets. Í had encountered dificulties 
then, but the intervening years in the Ísboratory were not 
spent in yain, and Í made headway. First Ít was netessary 19 
provide for á dreulation of the Áuid, but forcing it through 
hy a pump, proved itself ámpraetieal. Then the happy Ídea 
presented itself to make the pumping device an integral part of 
the circuit interrupter, indlosing both in a receptacle to pre- 
vent oxydation. Next some simple ways of maintaining the eir- 
Gúlation, as by rotating a body of mereury, presented them- 
seiyes. Then Í learned how to reduce the wear and ipsses which 
still existed. Í fear that these statements, indicating how muðli 
effort was spent in these seemingly insignifcant details will not 
convey a high idea of my ability, but Í confess that my patience 
was taxed to the utmost. Finally, though, Í had the satisfaetion 
of produeing áevices which are simple and reliable in their ope- 
fation, which require pratteally no attention and which are 
capable of effecting a transformation of considerable amounts 
oí energy with fair economy. (Ít Ís not the best that can be done, 
by any means, but it is satisfactory, and Í Íeel that the hardest 
task is done. 

The physician will now be able to obtain an instrument st 
able to fulfl many requirements. He will be abie to use it ín 
eleetro-therapeutic ireatment in most of the ways enumerated. 
He will have the faeility ef províðing himseli with coils sue 
as he may desire to have for any particular purposs, which will 
give him any current or any pressure he may wish 1 obtain, 
Sueh coils will consist of but a few turns of wire, and the ex- 
pense of preparing them will be quite insignifcani The instru- 
ment will also enable him to generate Róntgen rays oÍ much 
greater power than obtaínable with ordinary apparatus. Á tube 
must still be furnished by the manufacturers which will not 
deteriorate and whieh will allow to concentrate larger amounts 
of energy upon the eleetrodes. When this is done, nothing will 
stand in the way ol an extensive and effcient application of 
this beautiful discovery which must ultimately prove itself of the 
highest value, not only at the hands of the stirgeon, but also 
of the elcctro-therapist and, what Ís most important, of the bac- 
teriologist. 

To give a general idea of an instrument in which many of 
the latter improvements are embodied, Í would reier to Fig. 9, 
which ilustrates the chief parts of úie same in side elevation 
and partialiy in vertical eross-seetion. The arrangement ol the 
garts is the same as in the form of instrument exhibited on 
former oeeasjons, only the exciting coil with the vibrating in- 
terrupter is replaced by one of the improved circuit breakers 
to which reference has been made. 

This device comprises a casting A with a protmding slecve 
B, which in a bushing supports a freely rotatable shaft a. The 
latter carries an armature within a statjonary feld magnet M 
and on the top, a hollow iron pulley D, which contsins the 
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break proper. Within the shaft a, and coneentrically with the 
same, ís placed a smaller shaft b, likewise Íreely movable on 
ball-bearings and supporting a weight E. This weight being 
on one side and the shafts a and b inclined to the vertical, the 
weight remains stationary as the pulley is rotated. Fast 
the weight E is a device R in the Íorm ol a se0op vi 
thin walls, narrow on the end nearer to the pulley and vid 
on the other end. Á small quantity of mercury being placed 
ín the pulley and the latter rotated against the narrow end o' 
the seoop. á portion cf the fuid ís taken up and thrown in a 
thin and vide stream towards the centre of the pulley. The to) 
of the latter is hermetieally closed by an iron washer, a5 shown, 
this washer supporting on a stetl roð L a disk F ol the same 
meta) provided with a number of thin contact blades K. The 
rod L is insslated by waslers N Írom tlie pnlley, and or the 
wenience af flling in the mereury a small serew o is þr0. 
ded, The bolt L forming one termisal of the eireuit brake; 
is connected by a copper strip to the primary p. The other end 
of the primary coil leads 10 one of the terminals of the cone 
denser C, contained in a comparement ef á box Á, another com- 
Þartment of the same being reserved for switch S and terminal 
ol the instrument The other terminal ol the condenser is con- 
nected to the casting Á and through it 10 pulley D. When 
the pulley ís rotated, the contaet blades K are brought rapidly 
in and out of contact with the stream ol mercury, thus elosing 
and opening the circuit in quick suecession. With such a device 
it is ensy to obtain ten thousand makes and bresks per second 
and even more. The secondary s Ís made of two separate colls 
and so arranged that it enn be slipped ost, and a metal strip in 
its middle conneets it to the primary coil. This is done to 
mrevent the secondary from breaking down wihen one ol the 
terminals is overloadeð, as ít often happens in working Röntgen 
bulbs, This form of €oil will withstand a very much greater 
difference of potential than coils as orðinarily constructed. 

The motor has both feld and armature built of plates, so that 
it can be used on alternating as well as direct current supply 
eireuits, and the sbafts are as nearly as possible vertical, 30 as 
to require the least care in oiling. Thus, the only thing which 
really requires some attention is tie commutator of the motor. 
but where alternating currents are alwnys available, this soureí 
oí possible trouble is easily done away with. 

The eircuit conneetions of the instrument have been already 
shown atdd the mode of operatjon explained ín periodicals. The 
usual manner of connecting is illustrated in Fig, 8, ín which 
Ai Ás are the terminals of the supply eireuit, L, a self-induc- 
tion eoil for raising the pressure, which is connected Ín series 
with condenser C and primary P P. The remaining letters 
desígnate the parts correspondingiy marked in Fig. 9 and will 
be understood with reierence to tíic latter. 
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apsliesins led May 6, 1898, 
To all ishom íb may voneer 

Beit known that 1, THoxas B. KinkaYDI 
of Boston, connty of Suffolk, State of Mass; 
ehnsetts, have invented an Improvement Ín 
Indnetion Apparatus, of which the following 
description, in connection with the aceompa- 
nying drawings, is a speeifleation, like letters 
on tlie drawingð representing like pnrts. 

My iuvention isan improved induetion ap- 
paratas whereby discharges are made possi 

greater eilicieney, as will more fully ap- 
the course of the following deseription. 

I will deseribo the details of my invention 
with reference lo the accompanyingdraæwings, 
whieh illustrato a preferred form of the appa- 
Tabu. 

Tu lo drawings, Figure Í is a view, party 
diagrammatie and party in scetion and plan, 
illustrating the arrangement of tho systeni 
according to my ínventiou. Tig. 2 is a top 
Dlan viow of thö break. Fig. 8is a front ele- 
vation thoreof, parts being broken away to 
show the: dotniled construction. Tig. £ is á 
view símilar to Fig. 2, showing a modified. 

orm (hereof. Fig. is a top plan view of my 
inuproveðspark-gap. Pig. shows ího spark- 
say in elevation, 

Íereiafore there has always been a consid- 
erable amount of wnste energy Ín systems For 
doveloping high potential, and also there has 
been ah ever-prosent danger of breaking down 
and destroying tho apparatus by its own oat- 
put, and accordingly it has been my present 
aim! to provide a sýstem in which all the in- 
crease of potential which may be developed 
shall be delivered for asc for tho translating 
devices and in wlich the appærnins Ís self“ 
containing auð praetically indostruati ble, 

Lot A designate a dynano, battery, or any 
other suitable soureg of eldeirical energy. 
Fro the dynamo the current passes by eon- 
dactors ad" 10 an indactance device B, each 
conduetor a a“ having is own eoil b b', snid 
cuils being preferably insulated from each 

5 öther, as indicnted at:02, and surrounded bya 
laminatedcoreb!. Each coilD is wonnd teans- 
versely bnek and forth nntil tlie opposite ter- 
minats #' D“ reach the center and are theno 
carried to the opposite ends of a condonser G, 
a break D being interposed and connected to 
the main eondnetors b'l7 at 07 67 and the dis- 
charge from the condenser being received by 
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{ a translating device (herein shown as 4 spe- 
eial induetion-coil E) by means of an anto- 
matic spark-gan G. 

Each ono ol the details of apparatus above 
enumerated as constiluting my system is of 
speial construetiou nud peeúliur elfeet in 
the systém, wherebY it becomes possible to 
discharge currents of cousiderable strength 
with great velocity through the pr of 
the coil E, the discharge across the spark“gap 
being af very great amperage and exceed- 
ingly short and sharp oseillations. 

Referring now to the induetance device B, 
1 wil explai that the object of this device 
ís to rase the potential of the current and 
cnuse all this inorense of potonfial to pass 10 
íhe eondenser, preventing any of it from dis- 
charging through úhe dynnmo, 

By my device the fotal potontinl is dóliv- 
ered only from the forward end of tho wiro 0, 
the one toward the condensór, and also ther 
isonly one end of the coil whieh has high po- 
tential. "This is becanse the lines of mo 
netie force ocensioned by the flow of tha elcc 
tric eurront, which during said flow are raðli- 
ated. from tho corg or field 07, fall from the 
center aerosa all tho turns of wire into the 
periphery as the cireuit is Interrupted, and 
heneo miintnin a ragion of constant mag neti 
intensiuy at the periphery, effectually eheck- 
ing all rise of potential át that etið, hat leav- 
ing the opposite or outgoing end free from 
the presence of tho lines of magnetic force as 
soon as the break ocenrs,and therefore with- 
out impedance. As soon as te current is 
broken the lines of force fall back toward the 
iróu eore and leave fhe central portion of the 
coil free from tho restrnining influenco of 
íhese lines af force, said lines cutting across 
the snccessivó turns of wire, the eoil being 
left free to permib the indueed current of in“ 
ereased potential to flow toward the sentor of 
the eoils or toward that point which has no 
magnotic feld whatever to ehoko back the 
eurront, hereby permitting the latter 10 rush 
ont nuconfined and unrestrained toward its 
natural outlei; but as the Tines of the mag- 
netie feld are constantly maintained with 
maximum impedance at Íhe þeriphery of the 
€oil and romain surronnding the peripheral 
turns natil the very last moment of the fall 
duc to the break in the eireuit íheir presenco 
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there pvohibits ang possibility of manilesta- 
tion of the rise af the potential in tha current 
at:thaf end of the coil, so that all tho increase 
of potential iu the whole coil is obliged to (ind 
an outleb From the center, and tho esa of out- 
flow from this outlet inereases as the lines of 
force fall away from the center, thoreby ve- 
moving their restrnining and impeding influ- 
ence therefrom. "This will be elear byr bear- 
ing íu mind the action which takes place in 
what is commonly called a *choke-coil"— 
i.e. a winding abont an iron core, saið wind- 
ing being in a spiral from one end of úhe iron 
to the other. In sneh á coil itisohvious that 
when a current pí 
equally along tho extön 
and that when the G 
of force fall di 


ot the cntiro ooil 
rrent is broken tho lines 
etly in, perpendieular to the 


core, thereby.eutting each turn of the spiral Í 


equally and at the same time, thoreby pro- 
dueing high pressnre at both ends of the 
choke- 

same at bot ends of the wite, be 
ends nre allected by 
fallíug lines of force. 

In my eoil the lines of force do not fall 
equally on ail the turns; but lhcr015 a míni- 
mum indensity at the ceuter and a maximum 
intensity at the periphery, the latter being 
íhe point of entrance of the current, so thab 
the current duc to selfinduction ís always 
free to be drawn off, as it were, into the con: 
denser at one end að fast as iv is developed 
and is prevented from departing at the op- 
posite end, or, stated in other words, while 
the current from tho dyntumo is always free 
to flow into the coil for having its potential 
raised the said potential must all seek its out 
let at the opposite end ol tho coil, so thatall 
the eurrent of the coil flows therefrom into 
the condenser, whereas in a choko-coil the in- 
duced earrent may be snið to 007 out at both 
ends, so tha tho benefit is not received of all 
that Ís developed. 

By my eoil all the lines of foree at eol- 
leeted for eutting From the center across tho 
entire eoil, whercas in the usual choke-coil 
the lines of force that fall at tho center cut 
only the central tnrns, so that in my coil 1 
derelop all the potential that is possible to. 
be developed, 

Trogard it: as a new principle to withdraw 
the lies of magnelie force away from that 
portion of the coli from which the curtont is 
being druwn and malntnin á magnotie field 
at that portion of the eoil wlich rocei ves the 
current. 

Other features of eonst 
in the vil shown in Fi. 1 


ause both 
the same condiLions of 


netion to be noted 
are that the high- 


potential end of the eoil isthat portion of * 


least resistance, hecnuse the central turns are 


of eonrse shorter than the peripheral turns. 


The resistanee in the eoil diminishes as tho 
potential inereases; also, ib will bo observed 
that Í kave given tie magnetic core substan- 


tially the forn of a semieirele in eross-sen. | 


tion, my reason for this form being that 


es thó lines of force rise | 


the potential being necessarilythe | 


thereby the lines of magnetic force are given 
their best radiation or are distributed to he 
best effeet on {he eoil, it being understood 
that, these lines lepve (he iron perpendicular 
Í to its surface and are gradually bent around 
toward the coil. 

Referring now to the break D, (best shown 
in Figs. 2 and 3,) I journal in a central post 
or baaring d tho spindla dot an iron platcor 
armature dé, having two or more eccentrie 
eðges dð, as clearly shown in Fig. 2, or other 
provision of regions of inereasinr magnetie 

| áttraction. Mounted on or otherwise eon- 
nectod to rotate therewith are one or more 
small antifriction-rolls d', two being horein 
shown mounted at the opposite ends of a bar 
dP, elamped aðjastably on the plale d'. These 
roils or mterruptors arg preferably of 
Í indurated fber. Mounled 10 extend into he 
í path of the rolls d* is an arm (shown ása wire 
Í dö) garrying á hammer d? to contaet with an 
auvil d* on a post d and limited in its move- 
ment by a fiber stop dl on the end of an ad- 
Íusting-serew d". The wire dl is carried by 
a hub d'*, 10056 on a pin d5 and held nnder 
tension by á spring-coil d“, Pig. 3, fastened 
ati one end to said hub and at its ofer end to 
a nut AP, earrying an aðjusting or sel screw 
d, so that by loosening the set-serow and 
swinging its handle one way or the other the 
rexistance of the arm d“ may be varied. Op- 
pasitc tho surfaces d' 1 place solenotds or 
eicetromagneta di ÁS, operated by taps d' 
from the main eircuib entering the solenoiðs 
at their inner terminals, so that as tho mag- 
neis dd are energized they attract the 
plate d', and by íhe increasing pull exerted 
thereon on accuunt of the eccentrie surfaces 
di they enuse the plate to rotate with a speed 
only cheeked by the stríking of the inter- 
rupters d against tho end of the arm #, 
said rolls being placed relatively to the high- 
est points of the surfaces d?, so that they 
eut: oft the enrrent just before said highest 
points get opposite the propelling-magnets, 
thereby permitting the momentum of the 
Plate or armatare d“ to carry said highest 
points beyond the magnets stlliciently to pre- 
vent tho latter exerting any retarðing influ- 
ence on the rotation of the break. Prefor- 
aðly Tmounttheanviland hammer on aswiug- 
ing ledge or earrier dð, journaled on the posl 
d, so that Í am enabled to regulate the speed 
of the break simply by swinging the earrier 
done way or the other. The same ellet 
may be obiained by shifting tho roll or rolls 
d' on the plate d*, provided they are ewrrioð, 
as preferred, on a bar d', so that they ean be 
hifted; but this adjustment eannot of eonrse 
take plaee while theapparatis is in operation, 
and therefore for instantaneous regtlalion of 
the apparatus and of the system I provide the 
swinging earrier d. A movement of tho ear- 
rier from riæht, to lelt in the diagram ea1tso5 
í the enrrent Lo be broken before the armaturo 
has reached its point ol greatest attraelion, 
and as ibis moved farther toward the left the 
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pull on tie armature oxerted by the magnets 
is diminished more and moro and the speed 
of rotation of tho armature is correspondingly 
vednced, thereby redueing the number of 
breaks and a6 tho same time lengthening the 
time which the eirenit of the induotance-coil 
is closed. This is of great importance, be- 
eauso thereby ib results that the degree of 
magnetic saturation ol the eore or feld Þ7 
may be increased up to 1ts highest limit. 

T place tho arm or yire d? slightly tangen- 
ial ío the armature, as will be seen viewing 

æg. 2, in order that the rolls d' may strike 
th extreme end thereor with least frietion, 
striking ontward insteað of square against 
tie end. 

"Tho mains bf 07, Pig. 1, are connected, as 
stated, to the break by the condnetors b* bf, 
and Í order that the condenser may not dis- 
charga back through the break 1 interpase in 
thesc conduetors á resistance, herein shown 
as consisting of“a fow small turnsD?. "The 
diseharge from the condenser will seok the 
path of least resistance, and therefore I inber- 
pose just sufllciont resistance at 1 to prevent 

d disehargo aeting through tlio break, but 
nót enough to tender tlhe condanser inoper- 
ative.  Öne objeet of tis speeial break is (0 


make ih possible to get all tho ellieiene, 


of the iudnetance apparatus B that therð is. 
This would be impossibe with any usual 
Þreak, for the reason that if a nsnal br 
were úsedl, so as to give an eqaivalent period 
ín which tho eirenit was closed, the brush 
would remain upon the surface of the break, 
tending through the heat or fristion engen- 
dered 10 ara upon it, so that tc eondensor 
could not receive the full charge from the in- 
duetance-coil,buba portion would belostupon 
íhe bvenk-surface. My bronk, however, glves 
an absolutelyinstantaneons broak,this break, 
moreover, being of oxtromely short duration, 
so that in praetice T am onabled to leave the 
eireuit elosed during thixty-five thirty-sixths 
óf Hi period ol rotation ol the break-arma- 
ture, thereby leaving the induetanee-coil B 
att of this period in which to rise its poten- 
tial. Túavill be understood that as tho point 
of highost saturation of the eoreis appronehod 
tho diseharge into tho condensor is imneh 
groator Ín volume Uhan if he magnetie flnx 
Were not complete. 

In my break there is not only no ehance for 
il to are, as there is no surface for it #0 are 
over, hut the break itself is 50 execeðinuiy 
quick that there ís not even a spark nt th6 
time of break, but there is merely océasion- 
ally a residnal spark npon the elösing of tho 
broak. Thus Í am enabled to avoid óntirely 
theeonsiderablolassof energy heretofore con- 
sumed by tho break, and Í am onabled by the 
use of this broak, in connection with tilc spe- 
eialind uetanco-cóil B,ið charge the condensor 
with an amperage which has not been possi- 
Þle in any system herotofore. Also by roa- 
son of tlið spark-gap G, which 1 will now de- 


seribo, Í am enabled tö maintain the con- 
denser notion at the maximum charge and 
without any danger ol breaking it down. 

T provide eletroðes in tho form of opposite 
parallol disks g g', ihenir-gap between whosa 
Þlane surfaces constitutes the spark-gap, the 
extended aren of these electrofles preventing 
the tendeney of tho condenser to álseharge 
until it has reached its maximum ehnrge, and 
also cansing the diseharge {0 be oxccodingly 
sudden when it doestako place and the disks 
not being liable to beeoine unduly heated 
The spark-gap G constitutes virtnally a self 
roeaperati ve or indostructible condonser, as it 
wera, the parallel and preferably plan motal- 
ie surfaces g g' being the diseharge-surfacas 
which diseharga trough or across the inter- 
vening air-dieletrie. "The nir-gap is broken 
íhrough when the voltage ha: ið 
cient strain upon the air to rupture i 
larger tho disks are the further apartthey will 
spark. Áteaeh diseharge of the condenser a 
small portion of these plates ís oxidized, tho 
successivo.discharges produeing- very thin 
oxiðation here and therð until the entire stir- 
faces of tho two disks are completely oxi 
dized. Reforring to Figs. 5 and 6 for tlie de- 
tails of this spark-gap, it will be seon tha Í 
provide a plarality of posts 9?, tbreaded at 
their upper ends and carrping shouldered 
nuts g, on the shoulders of which is placeð 
the top disk g', being held acourately on said 
shoulders by a spring g* undor a tension-nut 
í, said nut and spring being monmteð on the 
reduced ond of a central post gé, over which 
tho plates y g' are placed. The opposite plate 
{ resis on a support or table g7, provided on 
its under sido with a plurality of recesses or 
soekets gé, horein shown as tlirec in number, 
whieh receive props or struts g*, projeeting 
upwardly from the base 9“ of theinstramont. 
"Tlesa props 9 mc ol procisely eqnal length, 
so úhat they support the plate g in absolute 
parallelism to its opposite plat y'. Thesup- 
port gi has depending from its lowor sido a 
stud g!, which is engnged by tho bifureated 
end gð of a lever g!f, pivoted at g“' to a post 
gi on íhe base. By this proyision the most 
dolicate aðjustment is possible simply by 
swingiug (he lever g* one way or the other, 
so as to ineline the struts g? more or loss, and 
thereby increase or decrease the distance be- 
been the plates y g', the nuts g“ being de- 
pended upon for tho coarsor aðjustents of 
the plats. 

have shown te plates 94 as hollow and 
provided with water-eirculation pipes g“ in 
order that they may be absolutely prevented 
from all heating under extraordinary condi- 
tions. 

The indnetion-coil B comprises a prima 
e ot large cross-sectional area, capablo of ví 
ceiving n considerable amporage, Uhe socond- 
ary d being wound on the principl explnineil 
in" conneetion with the coils b 0“, so that its 
inner terminal alone has íhe high-poton 
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diseharge,the other terminal having compa 
tively no discharge. Ido not herein claim 
this indxetion-coil, Ínasmaeh as it Forms the 
snbjoeb of another applíention and is therein 
cleimeð; nor willT herein further describa the 
details thereof, merely showing this partien- 
lar eoil for the reason that this is the oniy coil 
known to me which can bé used for obtaining 
the best results from my system; nor do Í 
herein claim the special break device, nor tie 
speeialspark-gap inasmnch as thosa orm lie 
matter of other tpplleatio 
Nos. 691.757 and 001,758, fled September 24, 
1508, and are therein claimeð, and it will ae 
cordingly be understood that While these pái 
tieular instruments are preferably employed 
in my system Í do not intend to restrict the 
latter thiereto, nor otherwise than as express 
ín thefollowing elnims. Tho conditions that 
are obtained ín this system make Ít possible 
to diseharge eurrents of enormous strongih 
with great yelaeity throngh the primary, the 
veleily obtafnod mniing ít possible 10 fnise 
the potential in tho secondary enormonsl, 
and the said potential heing confined to ond 
terminal only a resulting discharge is ob- 
tained representing the total of the potential 
that otherwise would be manifost at both ter- 
of an ordinary coil. 

-gap G iS adjnsted to the point of 
diseharge of íhe condenser which it ís de- 
sireð tho lntter shonld maintain, and aecord- 
ngly said condenser is automatienlly dis 
eharged as often as íb rises to said point of 
masimnn charge, and iv can never he over- 
charged, for the reason that (he spark-gap re- 
mals ubvarpin 

Tho uso of th 


plates gr gf makes possible 
the sndden discharge of the condeuser after 


ithas reached the certain predeiermingd point 
mentioned, and snid diseharga is ol great vol- 
me or large amperage and ol a very saðdon 
and abrnpb nature, ás tho current will not 
Þreale neross the spark-gap until is ennnot 
help doing so, and when it does do so the dis- 
Marge takes plaeo with a minimum ha 
eitcat, not interfeving with theelfieieney 
very tapid and witli very short and slintp o8- 
eillitions, ineapable of being obtained be 
tween a ball or point diseharge-gap and pro- 
dnetiyeot very gveat resulis in the secondury. 
The plates gg“ of tho 
the potential at; which í is desired tho con- 
Aenser C skall dischargo, and ten th6 break 
D is regnlated to give the volume or uupor- 
nge of carront which it is desired shall churge | 
the condeuser, th lattor being automaticallr 
diseharged as Íreq nently as ils chargo renches 
tho predetormined limit to whiek the spark- 
gap has ben adjusteð. For example, sup- 
posing that he break D is adjnsted so as to 
tequiro tlie induetaneo device B to operate at 


itssatnrated point,as before explained. "Then | 
the number of diseharges of the condlenser | 


across tho spark-gap duríug each fl netnation 
in the coil B will be many more times than if 


sap Gareaðjusleð to | 


| the break D were operatiusr more rapidly, and 
hence (he vaplditsr of tho diseharge fro the 
induetion-coil E is increased in its eflieieney, 
giving more Volume of discharge. 

It must be understood that the potential 
that is developed in tho indnetiou-coii É is 
not as great win tlie platos g y' aro brought 
neat together as ibis when they are far apart, 
beennse in the latter cas the condunser 

harge becomes greater necessarily befare í 
is discharged. By incroasiug the lengt of 
the spark-gap, the speed of the break remain 
ing the sam, Í get an inerease of potential in 

| thé oscillator cr iuduetion-coil E, and also Í 
Í may obtain the same eftect withont varying 
| íhe length of spark-gap by dcereasing to 
peed ol the braak, 
The maximum potential obtainable from 
| the induetiou-coil is when the break is að- 
| jasted to rotate at a speed sullleientto permit 
| the saturatiou of the core D* and the spar! 
| gap af G is lengthened sg that the condonser 
| Ís allgved to charge to its full eapneity. 
| The suððen opening of the break-gap widc 
enough so that no discharge may tak place 
thereat, but all tho charge secks Á much bot. 
ter ehannel of discharge in the eondensor, 
taking place as it A06siu an exceedingly sml 
interval of the period of rotation of tie breal 
es the induetance-coil B volume of dis 
ge such that it may charge tho condenser 
aconsidderablenum ber of tirnes before another 
Dreak takes place; or, to put this in another 
way, my apparattis enables me to proðuce a 
'ge from the device B of sueh onormous 
volume that tie spark-gap G will be called 
upon to autómafically diseharge (ho con- 
denser á number of times during the interv: 
of oue fallin of tho lines of force in the in- 
duetance devico B. 

Iregarl mysell as tho flrst to provide an 
índaetion system eapable of automatically 
regulating itself so ns to maintain a given 
diseharge, and 1 also believe myself to be the 
first to provide an apparatus apablo ol man 
taking said eondensor-ðischarge nú a given 
amperage. 

Tha frequency by my systom is praetteallyr 
unliuiteð, Ínasmuch as á plurality of índuc- 
tanca devicos B may bo connected independ- 
ently to the break D and eondenser G, merelyr 
being arranged to operate out ot slep with 
| each other, and here will be no dauger to the 
condonser, for the renson (lut (i€ spark-gap 
| G will take eare of all thc eharge wisick may 

be delivered to tho condenser. 

My system cnables me to use a. 
densor and yet with enormonselicien 

vom. 

While have herein described preferred 
ewboðiments of my invention, Ido not re- 
striet myself thereto. For example, the elac- 
tromagnels d'7 dS need nol be used; but in- 
stend thereaf the inductance device may 
be oppositölg wound, as indiented in 
! so that the eore D" will be properly 10 


623,316 


tunning tho armatute ofthébreak, Tuthis 
case Í mako the ends of the core 5! hemisphe, 

ieal, thorcby obtaining the same advautage 
before expkvined Ín conneetion with thesimi- 
larly-shaped surfaces of the coro 1, and tho 
coilsbið bð will beswound back and forth trans- 
versely in tho same manner as úe coils b V', 
the dillerence being (hat Ín this case the in- 
ner termiual böcomes the low-potential end 
of the coils for connection to the dynumo and 
theoutor Lerminalsare the high-potoutialends 
of tho coils for connection to Lie condenser, 
this form of apparatus, however, not boing 
so elicient as the form previously desaribed, 
for the reason that íhe outer or longer turns 


presenf an inereased rosistancc to the higher | 


potential, whereas the best effects can be ob- 
tained, a before explained, by presenting a 
sing resistance t an Ínerensing poten- 


Ina system of tho kind deseribed, an elec- 
tric eivouit, means including a condenser to 
impress lhereon a eurrent ol hig freqnoney, 
combined wish meuns for automatically dis- 
eharging the conde 
degrco ol charge, and menus for varying the 
wmperage charge of the condenser, snbstan- 
tially as describeð. 

2. In í system of the kind deseribeð, a 
source of elecirical energy, and a condonsor, 
combineð with a device for raising the poien- 
tialof the current, means for diseharging snid 
raised potential solely in one direetion front 
snið device, and mans for controlling the po- 
tential of snið device, sabstantially as do- 
seribed, 

3. In ú system ol the kind deseribeð, a 
source of elec(rieal energy, á break, con- 

and a translating doviee to receive 

charge from the condenser, eombined 
with means for preveuting the discharge af 
the condanser back throngh the break, sab- 
stantially as teserihed. 

4. Tn á systom of the kind deseribed, tho 
combination with asource af lætrieal energy, 
á break, and condenser, ol an inductance de 
vice between said soureo of energy and tho 
break, said device having a magnetie core,and 
coils ín the inflnenoo of said core and wound 
to prosent hirð potential at one end and low 
potential at: 
theirlow-potentíal terminals connected totho 
source of onergy, and their high-potential ter- 
minals connevted to the condenser, and in- 
terrupted by tie break, snbstantially as de- 
seribed. 

5. In a system of tho kind described, the 
cowbiation with á sourcs of electrieal energy, 
á bresk, and condenser, of an indnetance de- 
vica between said source of energy and the 
break, saið devico having a core prodncing a 
magnetic field, and coils in tho influonce of 
said fiold and wonnd to preseat high potential 
at one end and low potential at fle other end, 


ratany pródelermined | 


he other end, said coils having | 


snið coils having theirlow-potentinl torminals 
connected to the source of energy, and their 
high-pofential terminals connegtöd to tho con- 
denser, and interrupted by the break, and 
means #0 vary the degroo of magnetio sat 

tion of said fold in the operation of the 
tem, substanti:slly as described. 

6 In a system of the kind described, a 
source of electrical energy, a break, and a con- 
denser, eombined with means independent of 
(he brék for automatically regulating tho 
frequeney of diseharge from said condonser, 
substantially as doscribed. 

7. In á system of the kiud deseribed, a 
soureg of olcctrical energy, an induetance de- 
vice for raising the potential of the current 
therefrom, said dovico dolivering snið poten- 
tial in ond direction only and away from the 
souree af energy, a break provided with 
means for maintaining long intervalsof eloseð 
eirenit, and suddon short Íntervals of break, 
a condensor, and an antomatie discharge dc- 
vice for said condenser, sabstantjally as de- 
seribeð. 

8. Tn a system of the kind deseribed, a 
source of eleetrieal energy, an induetance de- 
vice for rising the pötential of tho current 
therefrom, said device delivering snid poten- 
tial in ond direslion only and away from tie 
| source of energy,a brak provided with means 
| for maintæining long intervals of elosed eir- 
| euit, auð sudden short intervals of break, a 
í means preventinu back discharge 


from the cöndenserand sparkiugat the break, 
and an automalic discharge dovioe for snið 
condenser, suhstantially as described 

3. The combination ið an eleetrical eiranit, 
of an inductauce-coil having a core proðue- 
ing a magnetic feld and wound to present n 
high-potentíal rogion at ono end and low.po- 
{ential region at the other end, the terminal 


supply being at snid low-potential region, and 
the opposite terminal being at: said high-po- 

on, said coil having the potentinl 
ihersof decreasing in n constant ratio from 
the one to the other terminal, and mechanism 
for interrupting the said eireuit, said mech- 
anism comprísing means for ndintaining the 
eireuiL closed in perioðs snflieient to Tully 
eharge saið magnstic fold, substantíally as 
deseribed. 

10. An indnetanee-eoil comprísiug á e0re, 
and Á winding of uurrent-eonduetor centrally 
of said eore, said winding being in two coils, 
ench having one terminal adjacent snið cor6 
and the other terminal removed from snið 
core, with all the windings of the eoil located 
between said two ferminals, and snid coil 
having its potential varping per tn pro- 
gressively in a constant ratio throughout its 
Íengih from ona terminal to the other ter- 
minal, sabstantially as deseribed, 

11, Tn nn induetance-eoil, a peripheral core 
or maguetie boðy, and a winding of eurrent- 
condactor within the field of said masnetie 
body, said condnetor being wound to present 


| thercof conneeted with the sonrce of current- 
| 
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1ccessive layers of windings snecossively | faces are widely distribnted abont the coil 
shorter fróm thé periphery to the center of | substantíally as deseribod. 
the eoil tlronghout the entire length of the | Tn testimony whereof Í have signed my 
eonduetor, snbstantially as deseríbe, | name to this speeificalion in the prosenco of 
12. Tn an induetance device, a magnetie | two subseribing witnesses. 
core, and a coil ndjacont therto, snid coro TILOMAS B. KINRAIDR. 
Dresenting eurveð surfaces adjacent the coil 
curving tfherefrom in a direction away from 
the enil, whereby the lines of magnetic foree LL, 
10 leaving the core perpendiealar to said sur- Fagprnick L. Ewgnv. 
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Í all whom it mag concern: 

Beit known that I, THoMas B. KINRAIDE, 
of Boston, county of Suffolk, State of Massa- 
chusetts, have inventeð an Ímprovement in 
Eleotrie Breaks, of which the following de- 

ription, in conneetion with the accompany- 
ing drawings, ís a speeifieation, like letters 
on the drawings representing like parts. 

My present applÍcation is a division of my 
spplíasfion, Borinl No, #70,700, fle May Í, 
1898. 

Electric breaks ás heretoforð provided have 
been subjest to considerable sparking, which 
is not only destruetive of the apparatus, but 
is veryobjeetionable in its eltects on the enr- 
rent and system being operated, this being 
especially tru of rotary breaks which oparate 
by means of a brush in frictional engagement 
with a rotating surface. Accordingly Í have 
invented a break iu which there is no charee 
for areing, as there Ís no surface to are over, 
and also á lending object of my break is to 
proviðo a means for making an oxccöðingly 
quick break with a relatively long porioð of 
closed cirenit, my break rendering it possible 
to rogulate thé period of closed eiruit accu- 
ratoly, Many considerable advantagos 10- 
sulting from this construetion will oceur to 
those skilleð in tho art. 

"The details of construction and principles 
of operation of my improved break will be 
more fully pointed: out in tho followiug dc- 
seription, referouce being hað .to the accom- 
panying Árawiugs, in which Thave ilustrated 
a preferred embodiment of my invention, and 
the latter will be more particularly defiued in 
thio appended claims. 

In tiie drawings, Figure 1 is a top plan víew 
of one form of my break.  Fig. 2 shows the 
same in elevation. 

On a snitablo base D, 1 journal, in a een- 
tral post or bearing d, a spindlo d' of an iron 
plató.or armáture.d!, having two or morð re- 
gions of varying mass of magnetið material, 
herein shown in the form of eccentrie edges 
d?, as elearly shown in Fig. 1. 

My object is fo provide regions of inereas- 
ing magnetio attraetion to coðperate with one 
or móre suitablo eleetromaguets or solenoid 

so devices:so located as to suecessively attract 


these regionsof varying mass of magnetiema- 
terial for rotating th armature, as will now 
be explained. 

Mounted on or otherwise coinected to ro- 
tate. with tie armature d? are. one -or mörg 
small antifrietion-rolls.d“, two being herein 
shown monnted at the opposite ends of a bar 
dé, clampeð aðjustably on the plate d?. These 
rolls or circuit-interrupters are preferably of 
indurated fiber. 

Mounted to extend intotho path of the rolls 
dis an arm, (shown as a wirod',) carrying a 
liammer d? to contact with ah. ánvil d on a 
post d? and limited in its movement by a fiber 
stop d on the end of an aðjusting-sorew d', 
The wire d* is carried by-a hub d*, 100se oa 
pin dÞ and held under teision by a spring- 
soil d“, Fig. 2, fastened at one end to said 
hub and at its other end to anut d5, carrying 
áin adjusting orsetserew (!, so tbat by loosen- 
ing tho sot-serew and swinging its handle one 
way or the other the resistanco of éio arm dP 
máy be varied. 

Preferably adjacent the, þoriphory of the 
armatmre dð place atbraeting means, herein 
shown ín the form of solenoiðs or electromag- 
nets dd, conneeted with the main or other 
source of eurrent by wires d?, which enter 
the solenoids at:their iffher terminals, so that 
ás the magnets d“ dé are onorgizod they at- 
traet the armatare or plate d*, and by thein- 
ereasing pull exerted thereou on account vf 
the Geeentric surfaces d? they cause the plat 
to rotate with: a speed only;checked by the 
striking oftheinterrapters d! against the end 
ot the arm dé, said rolls being placed rela- 
tively to the highest points of the surfaces d*, 
so thnt they cut off, the eurreni just befote 
snið highest points get opposite tie propel- 
Ting-magnets, thereby permitting the momen- 
tum of tho plate or ármature d? to carry said 
highest points boyond the magnetssuflieientiy 
to prevoit the látter oxertins any retarðing 
influence on the rotation of the break. 

Preforably Í mount tho anvil and hammer 95 
ou á swinging ledge or earrier d%, journaled 
on.tho post d, so that Í am enabled to regú- 
late the spóed of the break simply by swing- 
ing the carrier d" one way ortho other. The 
sume effect may be obtained by shifting the 108 


083,317 


roll or rolls d* on the plate d?, provided they 
are carried, as preferred, on á bar Æ, so that 
fhey can bo shilted. "This aðjustment ean- 
not of cowrse:take place while the apparatus 
is in operation, and therefore for instantane- 
ous regtlatioi of the apparatus Í providethe 
swinging carrier dð. 

Amovemeniof the earrier fróm rightto left 
eauses the:curront to be broken before tha 
armature has reached its point of greatest at- 
traetion, and as it ís moved farther toward 
the left tho pull on the armature exerted by 
tlio magnets ís diminíshed more and mora, 
and the speed of rotation of tha armatnre is 
corréspondingly rednced, thereby tedneing 
the number of breaks and at the same time 
lengtheniug tho time which tho eireuit being 
interrupted Ís closed. 

Í place the arm or wire dó slightly tangen- 
tial to tho armature; as will be seon vicwing 


Fig. 1, in order that the rolls dé may strike' 


the extromó end thoreof with least friction, 
stríking outsward instead of sqnare against 
theend. Thearudóis conneeted io the main 
or. braneh thorefrom at dt by means of any 
suitablo condnctor d“, and the anvil d* has 
a connection d* to the delivery end dt of the 
eirenit, as will readily be understood. 

In operation lie magnets being energizeð. 
attract the occentric surfaces or other vary- 
ing massesof magnetic material, #0 asto enu8e 
tig armature ío rotata over to tho left, Fig. 
1, tho eircuit beins completed at d? á“ until 
the very moment when the ínterrupter dé 
strikes the free énd of tho arm dó, whereupon 
the eircuit: is instantaneously broken, and 
as this time occurs slightly before the highest 
points or places of gventest attraction of ta 
armatare come opposite the solenoiðs the 
latter are rendered inaetive merely during 
theinoment when the momentum ofthe arma- 
turg ís carrying the latter by the solenoids, 
soasto bring the region of least magnetie mass 
agnir opposite the solenoids in position for the 
lætr, upon becoming active by the making 
again of the eireuit, to renew their pull upon 
the anmmture, and theroby continae its rapið 
revolution. This netion ís rapiðly repeated 

í ake and break of the instrument. 

to provide opposite slonoids. in 
r Lorender the device perfectly balanced 
vunning, although í will be un- 
hat variationsin thisand in all other 
my ínventiou may be made. 

2; the us of my invention the time-perioð 
of elosað eirenit may be maðo as considerable 
asdesireð. With any usual break this would 
be impossiblo, for the reason that in orðer to 
give an equivalent period of closed oircuit 
the brush would of necessity remain upon the 
surface of the break so long as to heat frie- 
tionally tho surfaces, so as to produee a con- 
stant ar, ultimately destróying the break as 

oll ns the oileieney of the cireuit. In m 


thereis not even a spark at the time of break, 
but there is merely ocoasionálly a residnal 
spark npon tho elosing of tho break. 

Having described my invention, what 1 
elaim, and desire to seenre by Letters Patent, 
is— 

1. An electric break comprísing arotating 
member, an electrómagnet, a break device, 
and means driven by said rotating member 
for interrupting said break device, said ro- 
tating member presenting a sarfacg of attrac- 
tion to saið magnet eocentric to the center of 
rotation of saið member, substantially as de- 
seribeð. 

2. An eleetrie break eomprísing a rotating 
member, ar electromagnet, á break device, 
and means Áriven by sið rotating memher 
for íntevrupting said break device, said ro- 
tating member presenting a surface of attrae- 
tion to sið magnet eccentrie to the center of 
rotatiou of saið mömber, and means for vary- 
ing the time of interruption of said break de- 
vico relatively to the point of highest attrae: 
tion of saið eccentrie surface, substantially as 
deseribeð. 

3. An electric break comprising á rotating 
member, an electromagnet, á spring, á break 
device, means to vary tho resistance of snið 
break device, and means driven by snið ro- 
tating member for interrupting said break, 
device, said: rotating member presenting a 
surface of attraction to said magnet eccentric 
to the center of rotation of said member, and 
means for varging the time of interruption of 
said break device relatively to the point of 
highest attraction of said eccentric surface, 
substantially as described. 

4. An electric broak comprising a rotating 
member having regious of varping mass of 
magnetic material proðucing regions of in- 
ereasing magnetic attraction, an electromag- 
net aðjacent said rotating member, a bróak 
device, and an interrupter driven by said ro- 
tating member for interrupting the break de- 
vice, substantially as deseribeð. 

5. An electrið break comprísing a rotating 
momber having regions of varying mass of 
magnetic material proðucing regions of in- 
oreasing magnetic attraetion, an electromag- 
net adjacent said rotating member, á break 


! devico, and án imterraptor carried by saið ro- 


táting member for intorrupting the break de- 
vice, substantially as deseribed. 

6.' An eleetric break comprising a rotating 
member having regions of varying 1nass of 
magnetic material proðucing regions of in- 
ergasing manetic attraetion, an elcetromag- 
net adjacent said rotating member, á break 
device, and a pivoted roll carried by saið ro- 
tating member for intervupting the break de- 
vice, substantially as described. 

7.) An olectric break comprising á rotatíng 
member having regions of inoreasing mag- 
netic attraction, an elcetromagnet adjacent 
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for aðjusting saið roll on saið rotating mem- 
ber, substantially as described. 

8. An electrie break comprising a rotating 
member having regions of increasing mag- 
metic attraetion, an elcotromagnet adjacent 

' said rotating member, a brenk device, and a 
Þar fixeð on snid rotating. member and pro- 
vided with rolls pivoted thereon at its oppo- 
site endsin lime with and to interrupt saið 
bregk device, substantially as described. 

9. An eleetric break comprising a fotating 
merhber having regiðns. of increasing mag- 
netio attraetion, an elestromagnét adjacent 
said rotating member, a break device, and an 
interrupter carried by said rotatitig member 
for'interrupting the break device, sið break 
devico being mounted on a carríer movablo 
concentrieally to said rotating member, sub- 
stantially as desoribed: fi 

10. An elegtric break comprising á rotatíng 
member having regions of increasing mag- 
netic attraetion, au 'electromagnet adjacent 


saið rotating momber, a break device, and a 
revolving interrupter driven by saið rotating 
member, said. break device including a yield- 25 
ing arm projeeting obliquely into tho path of 
saið interrnpter, substantially as described. 

11. An'eleetrie break comprising an arm 
carrying a hammer, an anvil opposite saið 
hammer, saið arm being yieldingly supported 36 
and provided with means for regulating the 
tension or resistance thereof, an interrupter 
for engaging the freo end of snið arm, and 
automatic means operateð by the current be- 
ing broken for driving snið Ínterrupter, sub- 35 
stantially as described. 

Iu testimony whereof Í havé signed my 
namb to this speciflcation in the nrosence of 
two:subseribing witnesses, 


THÖMAS B. KINRAIDE. 


Witnesses: 
Gro. H. MAXwELL, 
ALEXANDER (C. PROUDEIT, 


No. 623,3í8, Patented Apr. 18, 1899. 
T. B. KINRAIDE. 
ELEGTRIGAL SPARK GAP. 
(kpptlensi Ala Sept 28) 1RÐ8.) 
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SPÉCIFICATION forming part of Letters Patent No. 628,818, dated April 18, 1899. 


To til whom if may concern { 

Be it known that Í, Toxtas B. KINRAIDE, 
ot Boston, county of Suflolk, State of Massa- 
husetts, have invented an Ímprovement in 

Spark-Gaps, of which the following 
description, in conngetion with the ascompa- | 
nying drawings, is á spei fieatior, like letters 
on the dræwings representing like parts. 

The more recent developmentsiin eleetrical 
matters, and particularly in the line of ex- 
veri mental researehin connection with statie 
eleetrieity, have developed eondiLions reqnir- 
ing the disehargo of such enormons polentials 
and amperage ásto render the apparabus here- 
tofore provided for such pnrposes inetficient 
and largolg useless, for the reason that these 
enonmous  discharges which the elcetrieian 
frequently desires 20 experiment or deal with 
very quiekly rendor inoperative or destroy 
sueh nsnal ápparatus, 

Aceordingiy it is the objeet of my present 
invention tó proviðe a pratically indestraeti. 
Dle discharge apparatus to meet the mörð €x- 
neting requirements ol the present day; and 
to that end 1 provide a spark-gap which is 
virtnally self-recuperative and com prises op- } 
posito pursilel diseharge-surfaces of consider- 
ablo area, which, besides their praetieally in- 
destructible eharaoter, possess numerous very 
importantadvantages all as will bemore fully 
pointed ot in the course of the following de- 
tailed description ol the apparatus, reference 
beinghaðio the accompanying drawings,illus- 
tratiro of preferred em bodiments íhereof. 

Íntheðrawinzs, Figure 1 represents in siðo 
elevation a siinpleform of my improved spark- 
gap. Fig. 2 ís á similar view showing a modi- 
fication.  Fig. 3 is a top plan view of the form 
of apparatas shown in Fig, 2. 

While the spark-gap wlich eonstifutes my 
invention and which 1 will now deseribe ís 
primarily intended for usein discharging con- 
donsers, as shown ir my applieation, Serial 
No. 79.790, filed May 5, 1858, it will be un- 
derstooð thititis notlimited thereto, but may 
be omployeð in various other relations. 

1 proville eleetrodes preferably in the form 
of opposite parailel disks g g', the air-qap be- 
een whos6 plane surfaces eonstitutes tho 

gap, tho extended area of these elec- 


trodes preventing the tendeney of the eon- 
denser, for extmple, to diseharge until it has | 


fention flat Segtsinhor 24, 1808. Berial No, 691,758. (No molel) 


reached its maximum eharge and also caus- 
ing the discharge to be exGeedingly sndden 
„wiien it does tako place and tho disks not be- 

íng liable to become nnduly heated. 
The spark-gap eonstitates virtually a self- 
strnetiblo condgnser, as 


D 
cessive discharges proðueing 
dation her and there mntil the entire sv 


Í faces of the two disks are complotely oxidized. 


Snítable means is provided for aceurately að- 
Justiug these plales relatively to eaeh other 
and regulating teir distancð apar, or, in 
other words, for controlling tho resistance of 
theintervening gaseons dioleetric, and, refor- 
ting to the drawings, where Í have shown a 
preferred means for accomplishing my object, 
it víll be seen that Í provide a piurality of 
posts g*, thrended at their upper ends and 
earrying shonldered nnts gð, on the shoulders 
of which is placed the top disk g'. "The op- 
posito plate g rests on a support or table g! 
and is wounted loosely on Á post g?, being 
normally held downwárðly by a spring gé, 
containdd in á hanger or hoasing g', depend- 
íng from the table gf, said spríng bearing at 
one end againsý the flanged lowor end of the 
hanger gr and at its other end hearing against 

a washér g“, reinined by a sorow 7, wilosa 
head enters í holeor recess in tho plata g for 
centering the latter. 

The plate g ís proviðed on its under side 
with a plurality óf recosses or sockets, hérein 95 
shown as three in number, which receive 
props or strats g/%, projeeting npwarðly from 
the base of the instrument. "These props 9 
are of preeisely equal length, so that they 
support te plate g in absoluto parallelism to 
its opposite plate g'. "The support g! has de- 
pending from its lower sido á stud g"', which 
is engageð by the bifnreatoð end g'* of a le- 
ver gf, pivoted at gi! to a post g“ on tc base, 


623,818 


By this provision the most delicate aðjust- 
ment is possible simply by swinging the lever 
g'% one way or the olher, so as lo Íneline the 
strnts g" more or less, and thereby increase | 
or decrease the distance botween tho platos 
4 g', tho nuts g? being depended npon for the 
coarser adjustments of the platos. 

Tn Pigs. 9 and 31 have shown tlie plates y 
g' as hollow and provided with water-cireu- 
Íation pipes gin order that they may be ab- | 
solutely prevented from all heating under ex- 
traordinary conditions, Under nsual condi- 
tions, however, bhis provision is entirely un- 
necessary, it being sufficient simply to provide 
the plates, as shown in Fig. 1. 

When thhe adjacent surfaces of the plates 
have become entirely oxidized, the plates may 
be turned over and their opposite sidos used, 
and when both sides have becomo oxidized 
they may be readily removed and scoured oft 
without destroying any of teir aðjustments. 

My apparatas makes possible tho suððen 
discharge of a condensor after the latter has 
reached a eertain preðotermined poiut, and 
said discharge is of great volume or large 
amperage and of a vory suðdon and abrupb 
nature, asthe current will not break across tlie 
spark-gap until it eannot help doing so, and 
when it does do so the díscharge takes placs 
with á minimum heating effect, not interler- 
ing with íhe effeieney, with very rapid and 
with very short and sharp oseillations inca- 
pable of being obínined between á ball or 
point discharge gap. 

The adjustment of the plates relatively to 
each other regulatcs the amporage-disehargo 
of te instrument being discharged. 

Having deseribed my invention, what Í 
elaim, and desire to seenre by Letters Patent, 
s—- 

1. Aspark-gap of thekinddeseribed for use 
ina eondenser-circuit, snið spark-gap present- 
ing opposite parallel discharge-surfaces of 
relatively largo areas and means for regulat- 
ing tho dischargo distance between said par- 
allol surfaces, wheroby a condenser charge 
maybe automatically governed, snbstantially 
as Áeseribed. 

2. Thoherein-desoribeð spark-gap compris- 
ing opposite eleetrodes presenting parallel 
discharge-surfaces, one of said electrodes he- 
ing supported on three or more struts of equal 
length, and means for rotatingsaid strut-sup- 
ported elcetroðe abont its conter, whereby ls 
aðjustment may bo varied to and from the op- 
Dósite eleetrode, substantially as described. 

3. Á spark-gap, comprising two permanent 
large superfieial areas parallel to each other, } 
constitnting opposite discharge-surfaces, and | 
an interposed gaseous dieleetrie, said dis- 
eharge-snrfaees having condenser capacity | 


for breaking down the intervening dielectrie, 
and the latter antomatieally restori 
newing itself, substantially as des 

parksap comprísing opposite hollow 
plates or disks having parallel discharge-sur- 
faces, means for regulating the diseharge dis- 
tance hetsreen saið sarfaces, atið circulation- 
pipes entering the same, whereby a circula- 
tion of water may be maintained for koop- 
ing íhe plates or diska cool, substantially as 
described. 

5, A spark-gap comprisiug threð or morð 
posts, shanlders aðjustable thereon, a plate 
or disk supported on said shoulders, á second 
plate below the same, a support therefor, 
ihrec or more upright struts loosely engaging 
said support, and means to rotaie said Sup- 
port about its center, whereby' said struts are 
simultancously and similarly moved for va- 
rying the distaneo apari of snið plates, sub- 
stantially as described. 

6. A spark-gap comprising á central post, a 
Plurality of supporting-posts, two plates, one 
carried by said supporting-posts and the other 
adjacent saið ceniral post, three or more simi- 
larsiruts supportingsaið lower plate, aspring 
maintaining said struts in proper sapporting 
relation, and means to rötafe the lower plate 
on said central post, substantially as de- 
seribed. 

7. Á spark-gap comprísing a plurality of 

Lpporting-posts, two plates, the lower plat€ 
being pivotally mounted, three or more simi- 
Jar struts supporting said lower plate, and the 
upper plate being supported by said support- 
ing-posts, a lever pivotally mounted adjacent 
said lower plate and loosély sonnected there- 
with at its inner end for rotating said plate 
and tipping said strats, substantially as de- 
seribed. 

8. Á spark-gap comprising a central posta 
plunality of snpporting-posts, two plates, the 
lower plate being pivotally monnted concen- 
trically to said central post, á hanger depend- 
ing aðjacent saið post, a spring between said 
post and hanger and engaging the hanger at 
Íts lower end and held by the post at 1ts up- 
per end, three or more similar struts support- 
ing saið lower plat, and íhe upper plate be- 
ing supported by said suppórting-posts, a le- 
ver pivotally monnted adjacent said lower 
plate and loosely conneeted therewith at its 
inner end for rolating said plate and tipping 
saið struts, substantially as described. 

In testimony whereof Í havo signed my 
name to this specifiation in the presence ot 
two subseríbiug witnossos. 

THOMAS B. KINRAIDE. 

Witnesses: 

Go. Í. MAxwEiL, 


ALEXANDER (Ú. PRoupyrr.' 
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COMPLETE SPECIFICATLON. 


Improvements in Electric Spark Gap Apparatus. 


I, Titonas Bunrox KixttarDR, of 38, Spring Park Avenue, Jamaica Plain, in 
the State of Massachusetts, one of the United States of Americn, Eleottisinn, do 
hereby deelare the nature of this invention and ín what manner the snme js to 
be pörformed,to bo particularly described and ascertained in and bv the following 
statement :— 


Tlie more recent developmenta in eleetrical matters, and partioularly ín the 
ne of experimental research ís connestion with statíe eleottieity, has developed 
conditions requiring tle diseharge of sich enormous poténtals and amporng #5 to 
render the npparatús heretofore provided for such purposes ineflleient and largely 

*, for tlie renson that tliese enormous discharges which the eleettícian frequently 
deires to experiment or deal witli vory quickly render inoperative or destroy sacli 
tsunl npparatts. 

Accordingly, ít ís the óbjoet of my present invention to provide a pmótieally 
i (ge apparatts to mest tlie mora exnéting requirvments of Elic 
present day, and to that end Í provido á spark gap which ís virtually self-reeuperit 
and cotnprises opposite paratlol discharge surfnces of considerable aren, which, besid 

ir penetically indestrusti fi numerous verg important advan- 

Í 25 will be more fully pointed out ín the course of the following detailed 

description of the nppnratts, reference being ha to the necompanying dmvings 
illustrative of preferred embodlimenta thereof, 

In thie drmwings, Fig. 1 represents Ín side élevation a sitnple forn of 1my iimprovest 

3 Ía asiínilar view shewing á modification, 
3. is á top plan view“of the for of apparntús shewn ín Fig. 2. 

I provide eleotrodes prefombly íu the form of opposite purnllol dises g, g!, the áir 
gop between whose frame surfaces constitutes the spark gap, the extended area of 
these eleetrodes preventing the tendeney of the condenser (Íor example) with whicli 
my ínvention will oninarily be used, to díseharge until it has reached ts maximum 
charge, and also enusing the discharge to bo exceodingly sndden when ít does taka 
place, and the discw not being liable to become undaly heated. 

Tie spark gap eonstitutes vittually a self-reenperativa condenser, as it were, tlie 
parnllel, und preferably plane, metallio sarfases g, gt, being thio discharga surfuces 
which discharge tbrougli or neross tlie intervening mir dieleetric. "The sir gap is 
broken through when tie voltage has exerted a suflieient strain upon the air to 
fuptute it. "The larger the dises are, the grenter condenser cnpneity will they have, 
and hence the further apart they will spark, 

At each discharge of the condenser n small portion of the plats 9, gt Ís oridired, 
thesuccessive discharges proðueing very thin oxidation here and there until the 
entire surfaces of tlic tvo dises are completely oxidised. "These dises may bé innde of 
copper or other suitable conduetor material, 

Suitable means is provided for accurately adjusting these plates relatively to each 
other and regulating their distance npart, or, án other wonds, for controlling the 
resistance of the íntervening gnseous dieleotric, and teferring to tho drawings, where 
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lés Improvements ín Bletric Spark Gap Apparatus. 


I hava shewn a preforred menns for aesomplishing ny object, it will be geen that 1 
provide á plarality of posta g* thrended at their upper ends and carrying sbouldered 
nuts g? on tho shonlders of which is plaeed the top dise g' 

The opposite plnto 7 résts on a support or table gt and is mounted lonsely on a 
post, qf, being normally hold dowmwardly by a spring g“ contained in a hanger or 
Foralig depending from the table „* said spring bearing at oue end against the 
fanged lower ond of the hanger „7 and at ita other end bearing aga 
tetníbed by í serow g? whose head enters a hole or resess Ín the plato y fo 
the latter. 

The plate g is provided on íts underíða with a plarslity of rosess 
herein shewn as three in number, whloh receive props or struts g!* projesting upw 
from the bast of the instrument. 

These props 9!“ are of preeisely equal length, #0 that they support the plate y in 
absolute parallelism to its opposite Pista ið 

The support a“ has depending from its lower side a stud gl! which Ís engnged by 
the bifureated end g!ð of a lover gðð pivoted at 9! to á post gi on ibs base, 

By this provision the most delicate adjustament Ís possible simply by swinging the 
lever gið one way or the other #0 as to incline the struts g!" more or less, and therehy 
ínoreas0 or decrense the distance between the plates 7, g?, the nata 4“ being depended 
upon for tho coarser adjustrments of the plates. 

In Figs. md 8 Í hn hewn the plates 9, a), as hollow and povided with wa 
eireulatíon pipos g!ð, ín order that they may be absolutely prevented from all heating 
ussler extmordinary conditions. 

Under nsual eoaditions, however, this. provísion ís entirely annesesarr, ít being 
sufficient simply to provide the platos as shöwn ín Fig. 1. 

Whon the adjacent surfaces of the pintes hava become entirelv oxídized, tho plntes 
mny bo turned over and their opposite sides used, and when both sides have. become 
oxidized, they may be readily removed and sooured off without destroying any of 
their adjustments, 

My apparstus makes possible the sudden discharge of a condenser after tie. latter 
has renchod a certaln predetermined point, and snid dischnrge is of great volume or 
large ainperngo and vara iðinansið rt bnature; 8 ls anmrent will nót bresk 
ucross the spark gap until it cannot help doing #0, and when it does do so the dischargo 
takes place witl. a minimum heating effect, not interfering with the eftioieney, with 
very rapid and with very short and sharp oseillations Íncapable of being obtained 
between a ball or point discharge gap. 

Tho adjustment of the platog telAtírely to each other regulates the ampemge 
discharge of the instrument being disoharged. 


Having now partícularly deseribed and ascertaíned the nature of my said inven- 
tion, and ja wbat manner the sme is to be performed, Í declare that what Í 
elaiin is — 


1. A park gap of th kind described, said spark gap presenting opposite parallel 
diseharge surfnces of relatively large urens, and means for regulating the discharge 
distance between said parallel surfaces, suhstantinlly as described, 

2. Tho herein deseribed spark gap comprising opposite elbetrodes presenting 
parallel discharge surfucts, one of said eleetrles being supported on three or more 
struts of equal lengtl, and meaus for rotatíng said strut-supported eleotrods about 
ite centre, whereby its aljustment may be varied to and from the opposite eleotrode; 
substantínlly ns described, 

3. A spark gap comprising two. permanent lafge superfioial arena parallel to each 
other, constituting opposite diseharge surfnces, and an interposed  gaseons dieleetric, 
said diecharge surfaces having condenser cypmeity for breaking down the intervening 
dieleetric, and the latter automatically restoríng or renewing átself, substantially as 
desoribed. “ 

4. Á spark gap comprising opposite hollow plates or dises having parallel discharge 
surfnces, means for regulating the discharge distance between snid sarfaces, and 
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THOMAS BURTON KINRAIDE ís JÁMAICA-PLAIN (íMass., V. St. A.J. 
Vorrichtung zur Erzeugung elektrischer Entladungen. 


Patentirt im Deutschen Reiche vom 21. Mira 1899 ab. 


Die neuérliche Entvickelung nuf elekirischem 
Gebiet, insbesondere in Richtung der experi- 
mentellen Árbeit mit statischer Elektriittt er- 
fordert Entindungen von solch enormem Po- 
tentisl bezw. Mengen aufgespeicherter Elektri- 
dittt, dafs die öblichen Vorrichíuagen, indam 
se sehr rasch unwirksam werden oder der 
Zerstörung unterliegen, unzureichend geworden 
sind, 

Dieser Uebelstand wird der vorliegenden 
Erfindung gemöls beseitigt durch die Ver- 
wendung des bekanatén Kohlrauseh'sehen 
Plattencondensators als Funkengeber zur Er- 
æeugung oscillirender Entladungen, d. h. es 
wird die Eotladung bewirkt vermittelst „weier 
unter Bclassnng eines Funkenraumes streng 
paraliel zu einander angeordneien Fltchen von 
grofsar Ausdebnung. 

Die Erfindung ist in zwei Beispiclen in den 
beiliegenden Zeichnungen veranschaulicht. 

Fig. í seigt in Seitenansichf eine sehr ein- 
fache Auslöhrungslorn und 

Fig. 2 in gleicher Darstellung eine mit Kúbl- 
vorrichtung lúr die Entladungsplatten ver- 
sehene Abúndsrung; Fig. 3 ist die Oberánsicht 
au Fig. 2 3 

Die Entladungselektroden bestehen aus den 
metallenen Platten oder Scheiben # g!, welche, 
mit möglicbst ebener Oberfliche versehen, streng 
parallel zw einander angcordnet sind; dr Luft- 
raun vwischen den Platien bildet den Funken- 
taum, Je grölser die Scheiben sind, um so 
gröfsare Condensalorcapacitit Þesitren sie, und 
durch einen um so weiteren Zwisthenrsum 
líssen sie Funken tbersehlagen 

Die Scheiben bezw. Platten g g! sind behufs 


Aenderung des Widerstandes des zwischengo- 
schalteten gasförmigen Dielektrikums verstellbar 
gemacht. Aus den Zeichnungen, in denen die 
hierzu vom Erfinder angewendeie Einrichtung 
veranschaulicht ist, ersieht man, dafs eine An- 
zahl Stolen g? angeordnet ist, auf deren obere 
mit Gewinde versthene Enden Muttern g? ge- 
schraubt sind mit Schultern zum Aufsetren der 
oberen Scheibe oder Platte g'. 

Die Gegenscheibe g rubt auf einer Unter- 
age oder einem Tisch gi; sie ist lose ja 
einem Stulehon g“ gehalten und wird flr ge- 
wöhnlich gegen Íhre Únterlage gezogen durch 
eine Schraubenfeder g!, welche Ín einem von 
der Uterlage herabhángenden Gehöuse g an- 
geordnet ist. Diese Feder g7 stöizt sich mit 
dem unteren Ende gegen den Boden des Ge- 
htuses und mit dem oberen Ende gegen eine 
Scheibe g?, welche durch eine Sehraube g? 
feslgehalien ist, deren Kopf in der Scheibe gr 
zur Centrirung derselben versenkt Die 
Scheibe g ist guð der Unterseite mil einer An- 
æahl, auf der Zeichnung 2. B. drei, Vertisfungen 
verselien „ur Aufnahme der oberen Enden von 
Stötzæn g 0. Letztere sind von genau gleichar 
Linge, so dafs sie die Scheibe æ absolut 
parallel zur Gegenscheibe g! halten. Von der 
Únterseite der Unterlage g“ ragt nach unten 
sin Zapfen g"! (Fig. 3), welchen das gegabelte 
Ende g" eines Hebels g'? umfafst, der in g'% 
drehbar auf einer Stule g/ gelagert ist. Ín- 
folge dieser Einrichtung ist die genaueste Ein- 
stllung in einfacher Weise ennöglicht, indew 
man durch Drehen des Hebels (nack der einen 
oder anderen Seite) den Stötzen gl“ eine 
gröfsere oder geringere Neigung ertheilen und 


dadurch den Abstand æwischen den Scheiben | 
gg! enlsprechend vergrðísern und verringern 
Die Muttern g? dicnen gröberer Ein- | 
stellung durch Heben oder Senken der oberen 
Scheibe. 

In den Fig. 2 und 3 sind hohle Scheiben gg? 
in Verbindung mit Wassercirculationsröhren g'* 
gezeigt, um jeder Erwirmung unter aufserge- 
wöhnlichen Umstinden bepegnen zu können, 
För gewöbnliche Umstinde íst disse Vorkehrung 
völlig tberffðssi 

Sind die Scheiben auf den Entladungs 
flúchen vollstindig oxydirt, so kann man sie 
umwenden und die Kehrseiten als Entladungs- 
Bichen benutzen. Sind auch diese oxydirt, so 
kann man die Scheiben leicht herausnehmen 
und blank maclen, ohne eine ibrer Einstel- 
lungen 2u zerstören 

Die Erfindung ermöglicht unter Entwicke- 
lung von nur wenig Wirme die jáhe Ent- 
laðung eines Condensators bei Erreichung einer 
bestirmmten Ladung unter Erzcugung von Ös- 


cillationen, wie sie mit gleicher Rapiðitit, 


Kúræ und Scbörfe vermittelst der Entlaðung 
zwischen Kugel und Spitæ micht erzielbar 
sind. 


Parenr-ArssRðegE: 


- Eine Vorrichtung aur 'Eræeugung elektri- 
scher Entladungen, gekennzeichnet durch 
die Verwendung des Kohlrausch'sehen 
Plattencondensators als Funkengeber. 

. Eine Ausílhrungslorm der unter í. 
schtaten Vorrichtung, bei welcher eine der 
Entladungsoberfláchen von drei oder mehr 
Síltæn von gleiher Lange gelragen wird, 
welche sa angeordnet sind, daís sie zur“ 
Regelung des gegenseitigen Abstandes der 
Entladungsfichen zusammen geneigl wer- 
den können 

. Eine Ausfúhrungsförm der unter 1. ge- 
sehlitzten Vorrichtung, bei welcher die Ent- 
adungsoberflichen mit Circulationsvorrich- 
tung behufs Durchleitung von Kölwosser 
versehen sind 


ge 
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THOMAS BURTON KINRAIDE í“ JAMAICA-PLAIN (Mass., V. ST. A.). 


Elektrischer Selbstunterbrecher, 


Patentirt im Deutschen Reicie vom 21, Möra 1899 ab. 


Dia varlieganda Erindung berieht sich auf | 
Stromunterbrecher, welche nach „Art der in 
Thompson, Der Elektromag 94, auf | 
Seite 251 (Fig. 133) und Seite 265 (Fig. 150) 
bescariebenen Motoren gebaut sind, d. h. ín 
der Art, dafs ein die Stromöfnung veran- | 
lassendes Glied an einem mit Regionen von 
zunehmender und dann júh ahsetzænder Masse | 
magnelischen Materísls versehenen 'rolirenden 
Elektromagnetanker, und 2war se ongeordnet 
ist, dafs es den Elektromagneístromkreis öffnet, 
kurz bevor der Anker mit den Punkten gröfster 
magnetischer Masse vor den odsr die Elektro- 
magnete gekommen ist, so dafs der Anker sich 
unter seiner lebendigen Kraft weiter dreht und 
so die Wiederherstellung des Síromschlusses 
veranlafst, Die Erfindung berweckt die leichte 
Vertnderbukeil der Unteibrechungszahl berw. 
Periodenlinge; dies wird dndureh erreicht, 
dafs der daumenscheibenförmig gestaltete Anker 
durch ein um sine Achse verstellbares Glied 
abhcbend  gegen einen in seiner Spannung 
durch Torsionsfederlagerung regelbaren Hammer 
wirkt, der zusammen mit dem Ambos auf 
sínem um die Ankerachse verstdllbaren Tráger 
angeordnet ist. Es kann so vermitteist Ver- 
stelíung des Abhebegliedes vor dem Gebrauch 
des Apparstes die Periodenlinge eingsstellt, 
und diese dann dem weithrend der Thátigkvit 
ðes Apparates hervortrotenden Bedirfnis ent- 
sprechend verlingert oder verkúral werden, 
indem: man den genannterr Triger so drelit, 


dafs er den Hammer in der Baba des ge- 
nannten Gliedes weiter vorwtirts- oder aurick- 
stellt. 

Der Unterb; ist auf der biliegenden 
Zeichnung in einem Ausféhrungsbeispicl dar- 
gestelli, welches Fig. í in der Oberansicht und 
Fig. 2 in einer Seitenansicht zeigt. 

Die in der Lagerhúlse d árehbare, stehends 


| Spindel d! trigt eine Ankerscheibe d? von 


soleher Form, dafs sie dem oder den (z.B. 
zwei) einander diametral gegeniber angeord. 
neten Elektromagneten oder Solengiden d!? á“ 
Regionen von zunehínender maguelischer Masse 
darbistei, inden ihre Peripheria 2. B. 21 vwei 
excentrisch verlaufenden und dann jöh ab- 
fallenden hubdaumenartigen Vorspriingen á? 
ausgebildet ist. úr jede Umdrebung des 
Ankers wichst so seine Geschwindigkeil von 
einer gleichen Anfangsgeschwindigkeit bis zu 
einem' gleichen Maimum, Mit dem Anker d? 
rotiren  Antifrictionsröllchen d!, deren die 
Zeichnung 2. B. zwei an den entgogengeset/fen 
Enden einer auf dem Anker befcsliglon 
Schiene á? angeordnet æeigt. Sie werden 
vorzugsweise aus Vulkanit oder anderen ge- 
eigneien Ísolirmsterial hergestollt. í ihren 
Weg ragt ein, z.B. aus einem Drahtstick be- 
stehender Arm d', der den Hammer #7 zum 
Stromsdhliefsen mit dem Ambos d“ írögi, wal- 
eher auf dem Ende einer Einstellschraube d? 
sit. Ein vermiftelst Sehraube 4)! vorslall- 
burer Anschlag 47" (aus gehéirteier 'Faser) be- 


greszt die Hammerbuhn auf der entgegenga- Í 
setlen Seite. Der Arm oder Stiel d“ sit | 
vemittelst Nabe d'* lose auf einem Zupfen #73 
und wird federnd gestitzt durch eine Schrauben- | 
Íeder þ7t (Rig. 2), die am einen Ende mit der | 
Nabe d/ und am anderen Ende mit einem 
Ring d'* zusammenhöngt, welcher mitleist 
Klemmschraube d'* auf dem Zapíen d'' fost- 
geklemmt werden kann. Durch Verdrehen des 
Ringes nach Lösen der Schraube lifst sich 
somit die Hammerspannung einstellen 

Auf der Zeichnung ist angenommen, der 
Unterbrecher vermittele das Laden eines Con- 
densators; leizterer ist. vermittelst Leitungen 
a 4ð und Klemmen DID? tiher die Elekiro- 
magnete d''d' an die Stromqudllo, und der 
Untesbrecher ist zwischen die Elektromagnete 
gélegi.  Gsseizt, der Unterbrecher schliefse | 
sich (d7 auf 49); alsdann ist der Condensator | 
kurz geschlossen und derselbe entladet sich in- 
folge dessen. Der Stromkreis der Elektro- 
magnete jedoch ist geschlossen, und es fliefst 
der Strom; Stromquelle, d“", 43, Di, 4? d7, 43, 
d3, D?, 47, 49, Stromqueile. Die Elektro- 
amagneie erhalten also Strom und ertheilen dem 
Anker d! Drehung nach links (Pfail Fig. í), 
vad zwar wegen des excantrischen Verlaufes 
der Vorspriinge d? mit wachsender Geschwin- | 
digkéit, so dafs das in der Drehrichtung vordere 
Röllchen d* mit Kraft gogen das Ende des 
Hammerstieles stöfst, und der Sehluís d7d? 
sugenblickiich geðifnet wird. Die Röllhen dt 
sind beztiglich der Ankervorspriinge áð so ge- 
legi, dáfs sic dan Hammer frher aus der Be 
töhrung mit dem Ambos stofsen, als die | 
tufsersten Theile van dð, das sind die Punkte 
stérkster Anziehung, den Elektromagneten 
gegeniiber kommen; Ger Anker hal also im 
Moment der Stromöffnung benw. des Strom- 
loswerdens der Elektromagnete eine ser hohe 
lebendige Krefl. Hierdurch wird der Strom- 
kreis der Elektromagnete unterbrochón und 
der Kurzschlafs des Condensators aufgchoben 
Es Aiefst alsdann der Sfrom von der Strom- 
qudlle d'%, Elektromagaet d'8, Klemme D! d?1, 
Condensator d? D2, Eloktvomagnel #7 zum 
negativen Doi der Stromquelle, und der Con- 
densacor ladet sich. Da der Ladestrom jedoch 
sehr sehwach ist, so werden die Elektro- 
magneie #77 #15 durch ihn nicht merklich er- 
tegt und können als stromlos angssehen wer- 
den. Unterdessen hat sich die Ankerscheibe d? 
mit den Armen 4? und den Röllchen d“ ver- | 
möge der lebendigen Kraft welier gedreht, die 
Punkte stlirkster Anziebung sind an den Elektro- 
magneten  vorbeigegangen und die Punkte 
sebyrtchster Ánzíehung vor dieselben gekom- 
men; nun láfst das Röllchen df den Ham- 
mer déd? los und vermöge der Feder 4“ | 
„wind der Ílammer d7 gegen d“ gedrúckt und 


der Schlnfs * wieder hergsstellt. Alsdann 
wiederholt sich dersalbe Vorgang. Der Stiel að 
wird zweckentsprechend tangental zum Anker 
gestellt, damit die Rölldien d* möglichst 
wenig Reibung 2u tiberwinden haben. 

Die Rölldhenschiene d! ist auf der Anker- 
achse verstellbar angeklemmt; andererseits sind 
Ambos und Hammer auf einem Tröger áð 
angcordnet, der um die Lagerhúlse d (der 
Spindel d'} als Zapfen drehbar ist. Hierdurch 
isl einerseits die Einstellung der Periodenlinge 
vor der Inbetriebsetzung des Apparates, an- 
dererseits die Aenderung der Periode withrend 
des Betriebes auf einfachsíe Weise ermögjiclt; 
js mshr man die Röllchen d! in Bozug auf 
die Ankerscheibe d? in der Drehrichtung der- 
selben verstallf, um so gröfser wird der Ab- 
stand der Punke stdrkster Anziehung zwischen 
den Vorspriingen d? und den Elektromag 
im Zeiipankte des Oeffnens; letztere tiben also 
auch nur eine schwöchere Anziehung suf den 
Anker aus, und dessen Drehgeschwindigkeil 
findet sich enísorsebend verlangsamt, so dafs 
die Anzahl der Unterbrechungen pro Zeitsin- 
heit vermindert, d. h. die Daaer des jewailigen 
Síromseklusses  berw. des Condensaforkurz- 
sehlusses verlingert wird und umgekshri. Dreh! 
man nun den Triíger dð? 2. B. nach rechts, so 
wird der Abstnnd awishen Bammer und 
rechtsseitigem Eloktromagnet verkirat und ent- 
sprechend auch im Oeffnungsaugenblick der 
Abstand zwischen den Punkten stárkster An- 
æichung der Vorsprönge 4? und den Elektro- 
magnelen verringest; letztere ben also eine 
stirkere Anziehung aus und  beschleunigan 
entsprechend die Ankerdrehung, und umgekelrt. 

Infolge der beschriebenen Einrichtung kann 
die Stromscblufsperiode för die Elektro:nagnste 
so beiráchtlich wie gewinscht bemess 
den. Mit einem gewöhalichen Unte 
wird dies unmöglich sein, weil die Börste 
sihrend der Schluísperiode sufliegen hleiben 
múfste und die beschliffene Fltche durch ihre 
Reibung so stark erhilæn wide, dafs eine 
constante Bogeabildung stattfinde, welche nicht 
mur die Wirksamkeit des Stromkreises schádi- 
sen, sondern schlieislich auch den Apparat 
zerstören  wiirde. Im beschriebenen Únter- 
brecher ist nicht nur keinc Gelegenheit zur 
Bogenbildung vorhanden, weil die dara er- 
forderliche Óberfliche öbérhaupt felt, sondern 
es vollisht sih auch die Óeffnung so un 
gemein rasch, dals sie nicht einmal einen 
Funken  úberspringen macht, was nur ge- 
legentlich beim Schlufsmachen eintritt. 


ParENT-ANspRucK: 


Elektrischer Selbstunterbrecher, be! welchem 
die mit Stellen von zunehmender und dann 


jáh  absetsender Masse magnetischen Stoles | bare Hammer (d7) susammen mil dem Am- 
versehene umlaufende Ankerscheibe eines oder | bos (49) auf einem um die Ackse der Anker- 
mehrerer Elektromagnete einen Hammer ab- | scheibe /d*) drehbaren Triger (4?) ange- 
hebt und dadureh den Stromkreis öffnet, dz- | ordnet und das von der Ankerscheibe mitge 
durch gekennzcichoet, dafs der in seiner Span- | drehte Oeffnungsglied (d*) um genannte Achse 
nung durch Torsionsfederlagerung (47) regel- | verstelibar ist. 
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July 22, 1901 
Monday Morning 
Mr. Gilder, 
Editor Century Magazine, - 
New York City. 


My dear Mr Gilder, 


Mr. Thomas B. Kinraide of Jamaica Plain has in the course of extended experiments, secured 
some very remarkable and valuable photographic plates containing records of electrical discharges. 
There are entirely different from any plates of the kind heretofore secured. They show several 
things that no other photographs of electricity have ever shown. Prof. Cross of the Massachusetts 
Institute of Technology will be glad to assure you of their scientific value should you care to 
correspond with him on the subject. 


I may add that the Institute has recently accepted from Mr. Kinraide a set of about 50 plates. 


1 have thought you might like to reproduce some of these plates — Mr. Kinraide calls them as 
“electrographs" — in the “Century. Mr. Kinraide has selected a small number and has kindly 
allowed me to write a descriptive text explaining their meaning and the conditions under which the 
different ones were secured. 


think you might be interested to visit Mr. Kinraide's laboratory and to see for yourself what 
he has done in this and other lines of electrical investigation. Should you care to do this, Mr. 
Kinraide will be glad to welcome you to meet Prof. Cross there. 


You would then be able to satisfy yourself as to the scientific value of these electrographs 
and to judge whether or not an article in regard to them would be desirable for the “Century". 


Trusting you will find it agreeable to investigate Mr. Kinraide's work, 
lam, 
Very truly yours, 
(Miss) Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 

Mr. Kinraide's address is 

Thomas B. Kinraide, Esq. 

Spring Park Ave. 

Jamaica Plain, 
Mass. 


Roxbury, Mass. 
July 25, 1901 
Mr. R. U. Johnson, 
New York City. 


My Dear Mr. Johnson: -- 
Your kind reply to me, under date of July 24, is at hand. 


You mention an article on Mr. Tesla's work printed in The Century Magazine for June, 1890. | 
think you must refer to the one that appeared in the issue for June 1900. That is on entirely 
different lines from the sketch of Mr. Kinraide's work which | have written. 


As soon as | can communicate with Mr. Kinraide, who is just now out of town, | will forward him 
the photographs together with the descriptive text. 


Meantime, both Mr. Kinraide and myself would be glad to have you communicate with Prof. 
Cross whom you doubtless know by reputation. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Recent Discoveries by Nikola Tesla. 
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THE PROBLEM OF INCRBASING HUMAN ENERGY. 


WITH SPECIAL REFÐRENCH TO THR HARNESSING 
OF THE SUN'S ENERGY. 


BY NIKOLA TESLA. 


JLLUSTRATEÐ BY THB WRITERÍS ELEOTRIGAL EXPERIMENTS, NOW FIRST PUBLISHED. 


THE ONWARD MOVEMENT OF MAN— THE 
ENERGY OF THÐ MOVEMENT — THE THRER 
WAYS OP INCREASING HUMAN ENERGY. 


í JE all the endless variety of phenomena 
which nature presents to our senses, 
there is none that fills our minds with 
reater wonder than that inconceivably com- 
movement which, in its entirety, we 
nate as human life. Its mysterious 
gin is veiled in the forever impenetrable 
ist of the past, its character is rendered 
ncomprehensible by its infinite intricaey, 
itsdestination is hidden in the unfathom- 
ble depths of the future. Whence does it 
come" What is it? Whither does it tend? 
are the great questions which the sages of 
all times have endeavored to answer. 
Modern science says: The sun is the past, 
the earth is the present, the moon is the 
future. From an incandescent mass we have 
originated, and into a frozen mass we shall 
turn. Mereiless is the law of nature, and 
rapidly and irresistibly we are drawn to our 
doom. Lord Kelvin, in his profound medita- 
tions, allows us only a short span of life, 
something like six million years, after which 
time the sun's bright light will haye ceased 
to shine, and its life-giving heat will have 
ebbed away, and our own earth will be a lump 
of ice, hurrying on through the eternal 
night. But do not let us despair. There 
will still be left on it a glimmering spark of 


make us measurably forgetful of the gloomy 
future. 

Though we may never be able to compre- 
hend human life, we know certainly that it 
is a movement, of whatever nature it be. 
The existence of a movement unavoidably 
implies a body which is being moved and a 
force which is moving it. Hence, wherever 
there is life, there is a mass moved by a force. 
All mass possesses inertia, all force tends to 
persist. Owing to this universal property 
and condition, a body, be it at rest or in 
motion, tends to remain in the same state, 
and a force, manifesting itself anywhere and 
through whatever cause, produces an equiv- 
alent opposing force, and as an al 
necessity of this it follows that 
ment in nature must be 


reasoning. It is borne 
perceive—in the moví 
the surging and 
reverberations of 


lífe, and there will be a chance to kindle a Í 


new fire on some distant star. This wonder- 
ful possibility seems, indeed, to exist, judg- 
ing from Professor Dewar's beautiful experi- 
ments with liquid air, which show that germs 
of organic life are not destroyed by eold, no 
matter how intense; eonsequently they may 
be transmitted through the ínterstellar 
space. Meanwhile the cheering lights. of 
science and art, ever increasing in intensity, 


illuminate our path, and the marvels they Í 


disclose, and the. enjoyments they offer, 
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think and act, we are held together, like the 
stars in the firmament, with ties inseparable. 
These ties we cannot see, but we can fóel 
them. Í cut myself in the finger, and it 
pains me: this finger is a part of me. 1 see 
a friend hurt, and it hurts me, 00: my friend 
and Í are one. And now Isee stricken down 
an enemy, á lump of matter which, of all the 
lumps of matter in the universe, Í care least 
for, and still it grieves me. Does this not 
prove that each of us is only a part of a 
whole? 

For ages this idea has heen proclaimed in 
the consummately wise teachings of religion, 

bly not alone as a means of insuring 
ind harmony among men, but as a 
ply founded truth. The Buddhist ex 
sses ib in one way, tha Christian in an- 
, but both 

Metaphysical proofs are, however, not 
only ones which we are able to bring 
hin support of this idea. Science, t00, 
ss this conneetedness of separate 
als, though not cuite in the same 
it admits that the suns, planets, 
of a constellation are one body, 
there can be no doubt that it will be 
experimentally confirmed in times to come, 
when our means and methods for investigat- 
al and other states and phe- 
1 have been brought to great 
per Still more: this one human 
being lives on and on. The individual is 
emeral, races and nations come and pass 
, but man remains. Therein lies the 
profound difference between the individual 
and the whole. Therein, t00, is to be found 
the partial explanation of many of those 
marvelous phenomena of heredity which are 
the result. of countless centuries of feeble 

but persistent influence. 

Conceive, then, man as a mass urged on 
by a force. Though this movement i8 not 
of a translatory character, implying change 
of place, yet the general laws of mechanical 
movement are applicableto it,and the energy 
associated with this mass can be measured, 
in accordance with well-known principle, by 
half the product of the mass with the square 
of a certain vel - So, for instance, á can- 
non-ball which is at rest possesses a certain 
amount of energy in the form of heat, which 
we measure in a similar way. We imagine the 
ball to consist of innumerable minute par- 
ticles, called atoms or molecules, which vir 
brate or whirl around one another. We de- 
termine their masses and velocities, and from 
them the energy of each of these minute sys“ 
tems, and adding them all together, we get 
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an idea of the total heat-ener' contained in 
Í ball, which is only Fi, at:rest. In 

is purely theoretical estimate this energy 
may then be ealculated by multiplving half 
of the total mass—that is, half of the sum of 
all the small masses— with the square of a 
veloeity which is determined from the velo- 
cities of the separate particles. In like man- 
ner we may conceive of human energy being 
measured by hálf the human mass multiplied 
with the square of a velocity which we are 
not yet able to compute. But our deficieney 
in this knowledge will not vitiate the truth 
of the deduetions Í shall draw, which rest 
on the firm basis that the same laws of mass 
and force govern throughout nature. 

Man, however, is not an ordinary mass, 
consisting of spinning atoms and molecules, 
and containing merely heat-energy. He is 
a mass possessed of certain higher qualities 
by reason of the creative principle of life 
with which he is endowed. His mass, as the 
water in an ocean wave, is being continu- 
ously exchanged, new taking the place of 
the old. Not only this, but he grows, propa- 
gates, and dies, thus altering his mass inde- 
Þendently, both in bulk and density. What 
is most wonderful of all, he is capable of 
increasing or diminishing his veloeity of 
movement by the mysterious power he pos- 
sesses of appropriating more or less energy 
from other substance, and turning it into 
motive energy. But in any given moment we 
may ignore these slow changes and assume 
that human energy is measured by half the 
product of man's mass with the square of 
a certain hypolhetical velveily. However we 
may compute this velocity, and whatever 
we may take as the standard of its measure, 
we must, in harmony with this conception, 
cometothe conclusionthatthe great problem 
of science is, and always will be, to increase 
the energy thus defined. Many years ago, 
stimulated by the perusal of that deeply in- 
teresting work, Draper's “History of the 
Intellectual Development of Europe," de- 
picting so vividly human movement, Í rec- 
ognized that to solve this eternal problem 
must ever be the chief task of the man of 
science, Some results of my own efforts 
to this end I shall endeavor briefly to de- 

ribe here. 

S Let, then, in diagram a, M represent the 
mass of man. This mass is impelled in one 
direetion by a force f, which is resisted by 
another partly frictional and partly negative 
force R, acting in á direction exactly op- 
posite, and retarding the movement of the 
mass. Such an antagonistic force is present 
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in every movement, and must be taken into 
consideration. The diflerence between these 
two forces is the eflective force which im- 
parts a velocity V to the mass M in the 
direction of the arrow on the line represent- 
ing the force f. Inaccorðance with the pre- 
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MIR FIRST PROBLEM: HOW TO INCREASE THE 
HUMAN MASS—THE HURNING OF ATMO- 
SPHERIC NITROGEN. 


ViewED generally, there are obviously two 
ways of increasing the mass of mankind: 
first, by aiding and maintaining those forces 
and conditions which tend to increase it; and, 
second, byopposing and reducing those whieh 
tend to diminish it. The mass will be in- 
ereased by careful attention to health, by 
substantial food, bymoderation, by re gularity 
of habits, by the promotion of marriage, by 
conseientious attention to the children, and, 
generally stated, by the observance of all 
the many precepts and laws of religion and 
hygiene. But ín adding new mass to the old, 
tiiree cases again present themselves. Either 
the mass added Ís of the same velocity ag 
the old, or it is of a smaller or of a higher 
veloeity. To gain an idea of the relative im 
portance of these cases, imagine a train 
composed of, say, one hundred 


DIAGRAM á. THE TERBE WA' 


HUMAN ENEI 


OF INC 


ceding, the human energy will then be given 
bythe product $ MV*— < Þá in which 
Mis the total mass of man ín the ordinary 
interpretation of the term “ mass," and Í 
a certain hypothetical velo which, in 
the present state of science, we are unable 
exactly to define and determine. To increase 
the human energy is, therefore, equivalent 
to increasing this product, and there are, as 
will readily be seen, only three ways possible 
to attain this result, which are illustrated in 
the above diagram. The first way, shown 
in the top figure, is to increase the mass 
(as indicated by the dotted circle), leaving 
the two opposing forces the same. The 
second way is to reduce the retarding force 
Rto a smaller value 7, leaving the mass 
and the impelling force the same, as dia- 
Srammatically shown in the middle figure. 
in third Way, which is illustrated in the 
Ýta að is to increase the impelling force 


far value F, while the mass and the 


ir force R remai Á 
dently fixed limiés eit in unaltered. Bvi- 
of máss and 


but the 


imp; 


* 'locomotives running on a track, 


and suppose that, to increase tha 
energy of the moving mass, four 
locomotives are added to the 
If these four move at tha 
same velocity at which the train is going, the 
total energy will be increased four per cent. 
if they are moving at only one half oi that 
velocity, the increase will amount to only one 
per cent.; if they are moving at twice that ve- 
ity, the increase of energy will be sixteen 
r cent, This simple illustration shows that 
f the greatest importance toadd massof 
a higher velocity. Stated more to the point, 
if, for example, the children be of the same 
degree of enlightenment as the parents, 
that is, mass of the “same velocity,"—the 
energy will simply increase proportionately 
to the number added. If they are less ir- 
telligent or advanced, or mass of “smaller 
velocity," there will be a very slight gain il 
the energy; butif they are further advance, 
or mass of “higher velocity," then the net 
generation will add very considerably to tit 
sum total of human energy. Any addition“ 
mass of “smaller velocity," beyond that Í 
dispensable amount required by the law 8 
Þressed in the proverb, “ Mens sana ie 
pore sano," should be strenuously 
For instance, the mere develd 
muscle, as aimed at in so 
leges, Í consider equival 
of “smaller velocit; 
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mind and body, and the highest effici, 
performance, is, of Glaða in JR 
ment. The above example shows that the 
most important result to he attained is the 
education, or the increase of the “ Velocity," 
of the mass newly added. K 
Conversely, it scarcely need be stat: 

hing that is against the oaðlinn 
religion and the laws of hygiene is tendin, 

to decrease the mass. Whisky, wine, ta 
coffee, tobacco, and other such stimulants að 
responsible for the shortening of the lives of 
many, and ought to be used with moderation, 
But Í do not think that rigorous Measureg 
of suppres n of habits followed through 
many generations are commendable, is 
wiser to preach moderation than abstinence, 
We have become aceustomed to these stimu- 
5, and if such reforms are to he elected 
they must be slow and gradual. Those yrlið 
are devoting their €nergies to such ends 
1 make themselves far more useful by 

eir efforts in other directions, as, 

for instance, toward Providing pure water. 
For every person who perishes from the 
effects of a stimulant, at least a thousand 
il m the consequences of drinking im- 
er. This precious fluid, which daily 
's new life into us, is likewise the chief 


vehicle through which disease and death 

our bodies. The germs of destruction 
it conveys are enemies all the more terrible 
as they perform their fatal work unper- 


ceived. They seal our doom while we live 
and enjoy. The majority of people are so 
ignorant or careless in drinking water, and 
the consequences of this are so disastrous, 
that a philanthropist can searcely use his ef- 
forts better than byendeavoring to enlighten 
those who are thus injuring themselves. 
By systematic purification and steriliza- 
tion of the drinking-water the human mass 
would be very considerably inereased. Í 
should be made a rigid rule— which might be 
enforced by law—to boil or to sterilize other- 
wise the drinking-water in every household 
and public place. The mere filtering does 
not afford sufficient security against infec- 
tion. All ice for internal uses should be 
artificially prepared from water thoroughly 
sterilized. The importance of eliminating 
Serms of disease from the city water is gen 
erally recognized, but little is being done ið 
improve the existing conditions, as no sat- 
isfaetory method of sterilizing great quan- 
tities of water has as yet been brought for- 
Ward. By improved electrical appliances a 
are now enabled to produce ozone eheaply 
and in large amounts, and this ideal disin- 


Careless neglect of the Same, are important 
faetors of mortality. In noting östefally 
very new sign of approaching danger, and 
Eg conscientiously every possible effort 
ð avert it, we are not „only following wise 
laws of hygiene in the interest of our well- 
being and the Success of our labors, but we 
are also complying with a higher moral duty. 
Every one should consider his body as a 
Þriceless gift from one whom he loves above 
all, as á marvelous work of art, of unde- 
seribable beauty and mastery beyond human 
onception, and so delicate and frail that a 
word, a breath, a look, nay, a thought, may 
injure it. Uncleanliness, which breeds dis- 
ease and death, is not only a self-destructive 
but a highly immoral habit. In keeping our 
bodies free from infection, healthful, and 
pure, we are expressing our reverence for 
the high prineiple with which they are en- 
dowed. He who follows the Precepts of hy- 
giene in this spirit is proving himself, so far, 
truly religious. Laxity of morals is a ter. 
rible evil, which poisons both mind and body, 
and which is responsible for a great reduc- 
tion of the human mass in some countries. 
Many of the present customs and tenden- 
cies are productive of similar hurtful re- 
sults. For example, the society life, modern 
education and pursuits of women, tend- 
ing to draw them away from their house- 
hold duties and make men out of them, must 
needs detract from the elevating ideal they 
represent, diminish the artistic creative 
power, and cause sterilityand a general weak- 
ening of the race. Á thousand other evils 
might be mentioned, but all put together, in 
their bearing upon the problem under discus- 
sion, they would not equal a single one, the 
want of food, brought on by poverty, desti- 
tution, and famine. Millions of individualsdie 
yearly for want of food, thus keeping down 
the mass. Even in our enlightened communi- 
ni ithstanding the many charita- 
ties, and notwithstanding Á 
ble effort, this is still, in all probability, the 
chief evil. Ido not mean here absolute want 
of food, but want of healthful nutriment. 
How to provide good and plentiful food 
is, therefore, a most important question of 
the day. On general principles the raising 
of cattle as a means of providing food is 
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kú „ in the sense inter- 
Sl or fr ð undouhtedly tend 2 
Ng 5 r velocity. 
Hendan af se 20 St vog 
TR Eiði think, therefore, that na 
ism ÍS A commendable departure from að 
Sstablished barbarous habit. That we can 
subsist on plant food and perform our W a 
even to advantage is not a theory, bu ba wel ð 
demonstrated fact. Many races living al- 
most exclusively on vegetables are of supe- 
rior physique and strength. There is 20 
doubt that some plant food, such as oat 
meal, is more economical than meat, and su- 
perior to it in regard to both mechanieal and 
mental performance. Such food, moreover, 
taxesour digestive organs decidedlyl „and, 
in making us more contented and sociable, 
produces an amount of good difficult to es- 
timate. In view of these facts every effort 
should be made to stop the wanton and cr uel 
slaughter of animals, which must be de- 
structive to our morals. 'To free ourselvés 
from animal instinets and appetites, which 
keep us down, we should begin at the very 
root from which they spring: we should 
effect a radical reform in the character of 
firð ssems to be no philosopkisal noces. 
sity for food. We can conceive of organized 
beings living without nourishment, and de- 
riving all the energy they need for the per- 
formance of their life-functions from the 
ambient medium. In a erystal we have the 
clear evidence of the existence of a forma- 
tive life-principle, and though we cannot 
understand the life of a crystal, it is none 
the less a living being. There may be, be- 
sides crystals, other such individualized, 
material systems of beings, perhaps of gase- 
ous constitution, or composed of substance 
still more tenuous. In view of this possi- 
bility/—nay, probability, —we cannot apo- 
dietically deny the existence of organized 
beings on a planet merely because the condi- 
tions on the same are unsuitable for the 
existence of life as we conceive it. We 
cannot even, with positive assurance, assert 
that some of them might not be present 
here, in this our world, in the very midst of 
15, for their constitution and life-manifes- 
sa sueh that we ar6 unable #0 
mi. 
The production 
FR for causin, 
naturally s 
a of this 
not aj 
for the pre 


of artificial food as a 
g an increase of the human 
uggests itself, hut a direct, 
kind to provide nourishment 
ear to me rational, at least not 
ent. Whether we could thriva 


on sueh food is very doubtful. 
result of ages of continuous FL tha 
we cannot raðically change without, unf 
seen and, in all probability, disastroug að 
sequences. So uncertain an experími 
should not be tried. By far the best wgy 
seems to me, to meet the ravageg of tha eyil 
would be to find ways of increasing the py 
duetivity of the soil. With this object tj 
preservation of forest is of an importanoa 
which cannot be overestimated, and in thjg 
connection, also, the utilization of watep. 
power for purposes of eleetrical transmig. 
sion, dispensing ín many ways with the ng. 
cessity of burning wood, and tending therehy 
to forest preservation, is to be strongly ad. 
vocated. But there are limits in the improve. 
ment to be effected in this and similar ways, 
To inerease materially the produetiviky 
of the soil, it must be more effectively 
fertilized by artificial means. The question 
of food-próduetion resolves itself, then, into 
on how best to fertilize the soil. 
that made the soil ís still a 
ystery. To explain its origin is proba- 
bly equivalent to explaining the origin 
of life itself. The rocks, disintegrated by 
isture and heat and wind and weather, 
were in themselves not capable of maintain. 
ing life. Some unexplained condition arose, 
and some new principle came into effect, and 
the first layer capable of sustaining low or- 


ng quality to the soil, and higher 
ould then subsist, and so on and 


theories are, even now, not in agreement 28 
to how fertilization is eftected, it is a fact, 
only too well ascertained, that the soil tan 
not indefinitely sustain life, and some Wa 
must be found to supply it with the stilk 
stances which have been abstracted from Í 
by the plants. The chief and most valuað 
among these substances are commp0! 
nitrogen, and the cheap production 

is, therefore, the key for the solut 
all-important food proble 
contains an inexhar 

gen, and could we 

these compounds, a 

mankind wou 
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combine even with Oxygen. But here ölec- 
trieity comes to our aid: the dormant aflini- 
ties of the element are awakened by an elec- 
tric current of the proper quality. Ág alump 
of coal which has beenin contact with Oxygen 
for centuries without burning will combine 
withit when once ignited, sonitrogen, excited 
by eleetricity, will burn, T dið not Succeed, 
however, in producing electrical dischargeg 
exciting very effectively the Atmospheric 
nitrogen until a comparatively recent date, 
although Í showed, in May, 1891, in q sin 0" 
tific lecture, a movel form of discharge or 
eleetrical flame named “St. Elmo's hotfire,* 
which, besides being capable of generating 
ozone in abundance, also Possessed, as 1 
pointed out on that OCcasion, distinetly the 
quality of exciting chemical affnities. This 
ischarge or lame was then onlythree or four 
5, its Chemical action was likewise 
ble, and consequently the process of 
of the ni ogen was wasteful. How 
this action was the question. 
electric currents of a peculiar kind 
roduced in order to render the pro- 

1 combustion more efficient. 
advance was made in ascer- 


the ehemical activity of the 
rge Was Very considerably increased 


by using currents of extremely high fre- 
quency or rate of vibration. This was an 
important improvement, but Practical con- 
siderations soon set a definite limit to the 
in this direction. Next, the ef- 

fects of the electrical pressure of the cur- 
rent impulses, of their wave-form and other 
characteristic features, were investigated. 
Then the influence of the atmospheric pres- 
sure and temperature and of the presence 
of water and other bodies was studied, and 
thus the best conditions for eausing the 
most intense chemical action of the dis- 
charge and securing the highest efficieney of 
the process were gradually ascertained. Nat- 
urally, the improvements were not quick in 
coming; still, little by little, advanced. The 
flame grew largerand larger, andits oxid ing 
tion more and more intense. From an in- 
gnificant brush-discharge a few inches long 
it developed into a marvelous eleetrical phe- 
fHomenon, á roaring blaze, devouring the ni- 
Togen of the atmosphere and measuring 
Sixty or seventy feet across. Thus slowly, 
almost imperceptibly, possibility became ac- 
omplishment. AI is not yet done, by any 
ans, but to what a degree my efforts have 
Al Tewarded an idea may be gained from 
"inspection of Fig. 1 (p. 176), which, with its 
itle, is self-explanatory. The flame-like dis- 
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Charge visible ja proðu í | 
trical oseillatiora Sk Fi 
shown, and Violently agitate the eleetri- 
fr moleculeg of the air. By this means a 
Strong affinity is created between the two 
normally indifterent constituents of the at- 
mosphere, and they combine readily, even if 
10 further Provision is made for intensifying 
the chemical action of the discharge. In the 
Mmanufacture of nitrogen compounds by this 
method, of course, every possible means 
bearing upon the intensity of this action 
and the efliciency of the process will be taken 
advantage of, and, besides, special arrange- 
ments will be provided for the fixation of 
the compounds formed, as they are gener- 
ally unstable, the mitrogen becoming again 
inert after a little lapse of time. Steam is 
a simple and effective means for fixing per- 
manently the compounds. The result illus- 
trated makes it practicable to oxidize the 
atmospheric nitrogen in unlimited quanti- 
ties, merely by the use of cheap mechanical 
power and simple electrical apparatus. In 
this manner many compounds of nitrogen 
may be manufactured all over the world, at 
a small cost, and in any desired amount, 
and by means of these compounds the soil 
can be fertilized and itsproductiveness indefi- 
nitely increased. An abundance of cheap 
and healthful food, not artificial, but such as 
We are accustomed to, may thus be obtained. 
This new and inexhaustible source of food. 
supply will be of incaleulable benefit to man- 
kind, for it will enormously contribute to the 
increase of the human mass, and thus add 
immensely to human energy. Soon, 1 hope, 
the world will see the beginning of an indus- 
try which, in time to come, will, 1 believe, be 


in importance next to that of iron. 


THE SECOND PROBLEM: HOW TO REDUCE THE 
FORCE RETARDING THE HUMAN MASS—THE 
ART OF TELAUTOMATICS. 


As before stated, the force which retards 
the onward movement of man is Partly fric- 
tional and partly negative. To illustrate 
this distinetion Í may name, for example, 
ignorance, stupidity, and imbecility as some 
of the purely frictional forces, or resistances 
devoid of any directive tendeney. On the 
other hand, visionariness, insanity, self-de- 
structive tendeney, religious fanatieism, and 
the like, are allforces of anegative character, 
acting in definite directions. To reduce or 
entirely to overcome these dissimilar retard- 
ing forces, radically different methods must 
be employed. One knows, for instance, what 
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3 nd one can take Preven- Univergaj Pea6g ig A 

Eska ea englar eonvinee, and ot at SD 

possibly direct him, turn his vie into 

possibly 


5 e does not know, 
En i maydo,and 
LA th a mass, 

let loose by the mad 
force alwa, 


ntage; 
involves 
he first a, 
question is: 
force in the right direction and re, 
ictional force, 
En can be no doubt that, of aJ1 the 
frictional Tesistances, the „one that most 
Tetarðs huma, 


we 
departure than was 
tion? Let us im; 
tain that, that period: 
e become of that wa, 
hese there ig 


compelled 
Jt oduetiveness, 
ms of money daily required for tha 
"anCe of armjag and war Apparatus, 
representing sver so much of human energy, 
all the effort 1 elessly spent in the Produc- 
i implements 


Law ang Order 
Maintenanog of 
tan exist 
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Were these such would bó easier to 
an to destroy n would go on unre- 
ed, creating and a. umulating without 
Such conditions are not of this earth. 
which could do this would not be a 
t might be a god. 
idvantage over attack, hut 
ms to me, 
of new pri 
can render harbors j 
but we 


vttack 
lated; 


a state of things 
nm which would he 
fuman progress. It 

hing all the barriers which sepa- 
nd countries that eivilization 
t furthered. 

ain, it is contended by some that the 
the flying-machine must bring on 
I peace. This, to, Í believe to be an 
roneous view. The flying-machine 
nly coming, and very soon, but the 
conditior remain the same as before. 
In fact, I see no reason why a ruling power, 
like Great Britain, might not govern the 
air as well as the sea. Without wishing 
to put myself on record as a prophet, Í do 
not hesitate to say that the next years will 
the establishment of an “ air-power," and 
its center may not be far from New York. 

But, for all that, men will fight on merril| 

The ideal development of the war prinei- 
ple would ultimately lead to the transforma- 
tion of the whole energy of war into purely 
potential, explosive energy, like that of an 
electrical condenser. In this form the war- 
energy could be maintained without effort; 
it would need to be much smaller in amount, 
while incomparably more effective. 

Ás regards the security of a country 
against foreign invasion, it is interesting to 
note that it depends only on the relative, 
and not on the absolute, number of the in- 
dividuals or magnitude of the forces, and 

hat, if every country should reduce the 
War-force in the same ratio, the security 
Yould remain unaltered. An international 


Defense will always j 


Seem to he the first 
Ward diminis 
n movement, 
the €xisting conditions can- 
(definitely, for a new element 
0 assert itgelf, 


h rational step 
ing the force retard- 


e accomplished. 

Let us go back to the early beginning, 
when the law of the stronger was the only 
law. Thelight of reason Was not yet kindled, 
and the weak was entirely at the merey 
of the strong. The weak individual then 
began to learn how to defend himself. He 
made use of a club, stone, spear, sling, or 
bow and arrow, and in the course of time, 
instead of physical strength, intelligence he- 
came the chief deciding factor in the battle. 
The wild character was gradually softened 
by the awakening of noble sentiments, and 
50, imperceptibly, after ages of continued 
Progress, we have come from the brutal fight 
of the unreasoning animal to what we call 
the “eivilized warfare" of to-day, in which 
the combatants shake hands, talk in a 
friendly way, and smoke eigars in the en- 
tr'actes, ready to engage again in deadly 
conflict at a signal. Let Pessimists say what 
they like, here is an absolute evidence of 
great and gratifying advance. 

But now, what is the next Phase in this 
evolution? Not peace as yet, by any means. 
The next change which should. turally fol- 
low from mödern developments should be 
the continuous diminution of the number of 
individuals engaged in battle. The 


will be one of 
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„„h-power cannon, explosive pro- 

a Eg or other implements 
pe gil, no matter how dé- 

v may be made, that condition 
ni ed through any such de- 
eh implements require men 
men are pensable 
arts of the hinery. Their object is to 
Pa and to destroy. Their power tesile in 
their capacity Í oing evil. Solong as men 
meet ín battle, there will be bloodshed. 
Bloodshed will ever keep up barbarous pa8r 
sion. To break s ferce spirit, a radical 

ture must be 


structive Í 
can never 
velopment. All 
for their operation 


omething that 
e-a principle 
voidably 


turn the 
battle into a 1 
test without lo 
result men must 
must fight ma 


od 

rensed with: machine 
But how accomplish 
that which seem sible? The answer 
is simple enough machine capable 
of acting as though it were part of a human 
being—no mere mechanical contrivance, 
„ comprising levers, screws, wheels, clutches, 
and nothing more, but a machine embodying 
a higher principle, which will enable it to per- 
form its duties as though it had intelligence, 
experience, reason, judgment, a mind! This 
conclusion is the result of my thoughts and 
observations which have extended through 
virtually my whole life, and Í shall now 
briefly describe how Í came to accomplish 
that which at first seemed an unrealizable 
dream. 

A long time ago, when 1 was a boy, Í was 
afflicted with a singular trouble, which seems 
to have been due to an extraordinary excita- 
bility of the retina. It was the appearance 
ofimages which, by their persistence, marred 


I noted, namely, that w 

an objeet appeared ef ia 

seen something which remi 

the first instances I thought t) 

aceidental, but s00n Í áðr 

that it was not 30. Á visual ta 
seiously or unconseiously receiyag 0 
preceded the appearance of hole Ívari} 
vally the desire arose in me to find S* Cnð 
time, what caused the images to 4 DU, eg 
the satisfaction of this desire s00n þega." 
necessity. The next observation mad. a 
that, just as these images followed 84 re 
of something 1 had seen,so also the t| lr. 
which | eoneeived were suggested in fn 
manner. Again, Í experienced the Same a, 
sire to locate the image which CALSEd tg 
thought, and this search for the originaj 
visual impression soon grew to be a 
nature. My mind became automatic, ag is 
were, and in thecourse of years of cont 
almost unconstious performance, Í | 
the ability of locating every time and, 234 
rule, instantly the visual impression which 
started the thought. Nor ís this all. It was 
not long before Í was aware that also allmp 
movements were prompted in the same way, 
and so, searching, observing, and verifying 
continuously, year after year, Í have, Í 
every thought and every act of mine, dé. 
monstrated, and do so daily, to my ; 
satisfaction, that Í am an 

dowed with power of movement, 

responds to external stimuli beating up 
my sense Organs, and and acts % 
moves accordin; r ol 


the vision of real objects and interfered struel 


with thought. When a word was said to me, 
the image of the objeet which it designated 
would appear vividly before my eyes, and 
many times it was impossible for me to tell 


ely, and Í tried hard to free. 


FiegN But for a long time Í t 


FIG. 2. THE FIRST PRACTICAL TBLAUTOMATON, 
A machine havíng all its boðily or translatory movements and the operations of the interior 


mechanism controlled from a distance without wires, Tho crowless boat slow 


min the photograpli 


ins ifs own motive power, pröpelling- and steoring-maehinery, and numerous other a08 ða 


;, all of wliioh are controlled by transmittii 
lations to a eireuit carried by the Doat and adj 


speak. As to the capacity for propagation, 
it could likewise be left out of considera- 
tion, for in the mechanical model it merely 
signified a process of manufacture. Whether 
the automaton beof flesh and bone, or of wood 
and steel, it mattered little, provided it could 
Þerform all the duties required of it like an 
intelligent being. To do so, it had to have 
án element corresponding to the mind, which 
Vor. LK. —22. 


from á distance, withoi trical 
jufted to rospond oll) to iðn oallutri real OgGil, 


would eftect the control of all its movement 
and operations, and cause it to in any. 
unforeseen case that might þ 

with knowledge, reason, jud, 

perience. But this element 

embody in it by conveying 

telligence, my 

invention, 
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From a 
ono ff€h 
has been suggested, which 
of controlling the move- 
nonts and operations of distant automatons. 
This principle evidently was applicable to 
d of machine that moves on land or in 
ter or in the air. In applying it pra€- 
á time, I selected a boat (see 
placed within it 
The propeller, 


átalautomatics 
means the art 


any 
the wa! 
tically for the fi 
Fi A storage battery 
furnished the motive power. 
áriven by a motor, represented the locomo- 
tixe organs. The rudder, controlled by an- 
other motor likewise driven by the battery, 
took the place of the directive organs. AS 
to the sensitive organ, obviously the first 
thought was to utilize a device responsive 
to rays of light, like a selenium cell, to repre- 
sent the human eye. But upon cioser in- 
quiry Í found that, owing to experimental 
and other difficulties, no thoroughly satis- 
factory control of the automaton could be 
effected by light, radiant heat, Hertzian 
raðiations, or by rays in general, that is, 
disturbances which pass in straight lines 
through space. One of the reasons was 
that any obstacle coming between the opera- 
tor and the distant automaton would place 
rr ond his control. Another reason was 
Í at the sensitive device representing the 
ye would have to be in a definite positi 
with respect to the distant fr 
Þaratus, and this nec Á fontrolllag AÐ: 
great limitations in hn FE st 
langa 01 e control. Still an- 
in usin, y important reason was that, 
Sing rays, Í would he dificult, if not im" 
possible, to giva to th e difficult, if not im- 
Íren Ái aa 
er machi istinguishing it 
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FIG. 5. PHOTOGRAPHIC VIEW OF COILS RESPONDING TO ELBCTRICAL OSCILLATIONS. 
to 
Fe viðratiönd 
tventy-sixt hirlier tom. 
distant “eleetrical oseillator." Thiseireuit, influences affecting its sensitive organs, a 
in responding, however feebly, to the trans- great variety of acts and operations as if ib 
mitted vibrations, aftected magnets and had intelligence. lt will be able to 

r contrivances, through the medium of course laid out or to lr 
h were controlled the movements of the in advance; it will be a 
and rudder, and also the operations ing between what it ought and W 
ther a not to do, and of or, 
otherwise state 
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invention saw in it merely an automobile 
torpedo, which was to be used for the pur- 
pose of blowing up battle-ships, with doubtful 
success. The general impression was that Í 
contemplated simply the steering of such a 
vessel by means of Hertzian or other rays. 
There are torpedoes steered electrically by 
wires, and there are means of communicat- 
ing without wires, and the above was, of 
course, an obvious inference. Had I accom- 
plished nothing more than this, should have 
made a small advance indeed. But the art 
Ihave evolved doeg nm 
the cha 


ið all the inn 
'ements, ag 
tó fntersil well 


Ty 
of all 
Many, of yn, 
isnt tiðividua 


; have been impossible without thisnel 
; ture, and which, in my opinion, mist 


to submarine and aérial vessels. Thereisvir- 
tually no restriction as to the amount of ex- 
plosive it can carry, or as to the distance at 
which it can strike, and failure is almostim 
possible. But the force of this new principle 
does not wholly reside in its destructiveness, 
Its advent introduces into warfare an ls 
ment which never existed before—a 
machine without men as a means of 

and defense. The continuous de' ent 
this direction must ultimately make wat 2 
mere contest of machines without mel í 
without loss of life—a condition whiob wöii 


be 


reached as preliminary to p 

The future will either bear out ot 

these views. My ideas on this bj 

been put forth with deep conviction, Sé 

a humble spirit. et 
The establishmont of permanett þa 

telations between nations would mist 

tively roduce the force retarding thð of hið 

mass, and would be the best solution 

great human problem. But will EG 
universal peace ever be realized' 
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that it will. ti Í sie ör 
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Or the three possible solutions of the main 
problem of increasing human energy, this is 
by far the most important to Cönsider, not 
only because of its intrinsic signif ance, but 
also because of i intimate bearing on all 
the many elements and conditions w hich de- 
termine the movement of humanity. In order 
to proceed systematically, it would he neces- 
sary for me to dwell on a}| those considera- 
tions which have guided me from the outset 
in my efforts to arrive at a solution, and 
which have led me, step by step, to the re- 
sults Í shall now describe. Ás a preliminar 

study of the problem an analytical investi- 
gation, such as Í have made, of the chief 
forces which determine the onward move- 


be of advanta 
in ide 


ge, particularly in 
of that hypsthetic: í 
hich, a *xplained in the | 
ure of human energy; 
speeifically here, as Í would desire 
Would lead me far beyond the se of t 
Þresent suhject. Suflice it to > that the 
Testltant of all these for 
the direetion of reason, whi h, therefore, de- 
termines, at: any time, the direction of human 
This is to say that every effort 
Which is scientifieally applied, rational, use- 
ful, or practical, must be ín the direction in 
which the mass is moving. The practical, 
rational man, the ohserver, the man of busi- 
ness, he who reasons, calculates, or deter- 
mines in advance, carefully applies his effort 
so that when coming into effect it will be in 
the direction of the movement making it 
thus most effieient, and in this knowledge 
and ability lies the secret of his success. 
Every new fact discovered, every new ex- 
perience or new element added to our know- 
ledge and entering into the domain of rea- 
son, affeets the same and, therefore, changes 
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FIG. 9. EXPERIMENT 10 ILLUSTRATE THE CAPACITY OF THE OSCILLATOR FOR CREATING 
A GREAT ELBOTRICAL MOVEMENT. 


The ball shown in the photograph, covered witli a polishedl metallic coating of twenty squaro 
surface, represents á large réserfoi! of electricity. ad the Inverted tn" myr. underneaðh“ Við a sharp 


riti, á big opening through which the eleetrieity can escape before filling the 


reservolr. "The quantity 


of eleetrieity set ín movement is so great that, although most of it escapes throni h the rí1 ýð 
þin On NU ep auninst al ör Senn ryola lina ntajast Ma filled to over. 
Howing (ns ís evident from the discharge escaping on the top of the ball) one hundred and fifty thou- 


sund times per second. 


the direction of the movement, which, how- 


the morning, 
note that all 


steam-power; the trains bring our breakfast 
from distant localities; the elevators in our 
dwelling and in our office building, the cars 
that carry us there, are all driven by power; 
in all our daily errands, and in our very life- 
pursuit, we depend upon it; all the objects 
we see tell us of it; and when we return to 
our machine-made dwelling at night, lest we 
should forget it, all the material comforts of 
our home, our cheering stove and lamp, re- 
mind us how much we depend ön power. And 
when there ís an aceidental stoppage of the 
machinery, when the city is snow-bound, or 
the life-sustaining movement otherwise tem- 
porarily arrested, we are affrighted to realize 
191 
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And theories, con 
moved by á for 
movement in the light of 4 
and applying the simpla 
ies to the analysis of 
ived at these solutions, 
* that they were taught to me 
ehildhood. Thega three words 
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ment. The; e solutions 
which are po at great problem, 
and all of them have one, object, one end, 
namely, to increase human energy. When 
We recognize this, we cannot help wonder- 
ing how profoundly wise and scientific 
and how immensely practical the Christian 
teligion is, and in what á marked contrast it 
stands in this respect to other religion. 
It is unmistakably the result of practical 
experiment and scientific observation which 
have extended through ages, while other 
religions seem to be the outcome of merely 
abstract reasoning. Work, untiring effort, 
useful and accumulative, with periods of rest 
and recuperation aiming at higher eflicieney, 
is its chief and gver-recurring command. 
Thus we are inspired both by Christianity 
and Science to do our utmost toward in- 
ereasing the performance of. mankind. This 
most important of human problems Í shall 
now specifically consider. 


THP SOURCE (OF HUMAN OENBRGY=THR 
THREE WAYS OF DRAWING ENERGY FROM 
THE SUN. 
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fment concerned in our thought, has but one 
mon cause. All this energy 
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of man more of. the sun's energy. We honor 
and revere thosg great men of bygone times 
Whose names are linked with immortal 
achievements, who have proved themselves 
benefactörg of humanity—the religious re- 
former with hig Wise maxima of life, the 
phil sopher with his deep trutha, the mathe- 
matician with his formulæ, the physicist 
with his laws, the discoverer with his prín- 
eiples and secreta wrested from nature, the 
artist with his forms of the beautiful; but 
who honors him, the greatest of all —Cwho 
can tell the name of him, — who first turned 
to use the sun's energy to save the effort of 
A Weak fellow-creature? That was man's first 
act of scientific Philanthropy, and its con- 
Sequences have been incalculable. 

From the very beginning three ways of 
drawing energy from the sun were open to 
man. The savage, when he warmed his frozen 
limbs at a fire kindled in some way, availed 
himself of the energy of the sun stored 
in the burning material. When he carried 
a bundle of branches to his cave and burned 
them there, he made use of 
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way. Á fire, 
the savage to a) 
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Si ónca more, iron. Whatever we may 

"iron will probably be the chief means of 

— aecomplishment in the near future, possibly 

more so thanin the past. How long its reign 

last is dificult to tell, for even now alu- 

n is looming up as a threatening com- 

tor. But for the time being, next to 

g new resources of EA it is of 

greatest importance to make improve- 

in the fjónufaslnrs and úfilizabion of 

Great advances are possible in these 

directions, which, if brought about, 

enormously gd the useful per- 
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positive impelling force due to iron eð 
measured by the sum of those tyg pl 
which is sixteen—that is, this forgu"'“ 
have four times its is. 
ample is, of course, merely intendag tyð 59 
an idea of the immense inorease in tagi" 
performance of mankind vie woyld eð 
from a radical reform of the iron indust is 
supplying the implements of warfars 
A similar inestimable advantage in ta 
saving of energy available to man would 
be secured by obviating the great waste gf 
coal which is inseparably connected with the 
Present methods of manufacturing iron. ln 
some countries, as in Great Britain, the 
hurtful effects of this squandering of fual 
are beginning to be felt. The price of enal 
is constantly rising, and the poor are mals 
to, suffer more and more. Though we are 
still far from the dreaded “ exhaustion of tie 
coal-fields," philanthropy commands us ft 
invent novel methods of manufacturingirnn 
which will not involve such barbarous vast | 
of this valuable material from which we lb. 
rive at present most of our energy. tis ol 
duty to coming generations to leave 


present value, Ty 


t store of energy intaet for them, or at 


not to touch it until we shall have perieti 
'0cesses for burning coal more efficiðl 
hose who are to come after us will 
á we do. We should le 
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af improvemen' 
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We cannot hope to in- 
ase ile strength. 
city, hardness, 

Er ð to make it mut 
its magnetic qualities. More recently a n0- 
table gain Was secured by the mixture of a 
small percentage of nickel with the iron, but 
ot much room for further advance 


there ÍS 0 N 
in this direction. New discoveries may be 


|, but they cannot greatly add to 

the valuable properties of the metal, though 
they may considerably reduce the cost of 
manufacture. The immediate future of iron 
is assured by its cheapness and its unrivaled 
ii id magnetic qualities. These 

are such that no other product ean compete 
wilhit now. But there can be no doubt that, 
at a time not very distanl, iron, in many of 
now uncontested domains, will have to 
the scepter to another: the coming age 
ethe age of aluminium. Itis only sev- 
since this wonderful metal was 

d by Woehler, and the aluminium 
scarcely forty years old, commands 
attention of the entire world. 
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áker matorial reduction of tha iði Sl 
minium cannot but be fatal to eð a 
the progress of the former will got ml 
unchecked, for, as it ever happeng í 
cases, the larger industry will a 
smaller one: the giant copper ínteresta tig 
control the pygmy aluminium interests st 
the slow-paeing copper will reduce the jr 
gaib of aluminium. This will only delay á 
avoid, the impending catastrophe. þr 

Aluminium, however, will not stop 
downing copper. Before many years lan 
passed ib will be engaged in a fiaro sbruggju 
with iron, and in the latter it will fnd an 
adversary not easy to conquer. Theissuaof 
the contest will largely depend on whether 
iron shall be indispensable in electric ma 
chinery. This the future alone can ds 
eide. The magnetism as exhibited in in 
is an isolated phenomenon in nature. What 
ib is that makes this metal behave so ralik 
cally different from all other materials in 
this respect has not yet beer. ascertainel, 
though many theories have besn suggestel, 
As regards magnetism, the mclecules of tl 
various bodies behave like hollow beins 
partly filled with a heavy fluid and bala 
in the middle in the manner of 2 5 
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the aðvantages it offers arð only „ 
So long as we use feeble map, 


real; m 

ults will he ot 
without it. In fact, Í have 
electric transformers in whic} 
employed, and which are 
forming ten times as much 
of weight as those with iron. This regult í 
attained by using elect; currents of a very 
high rate of vibration, produced in novel 
ways, instead of the ordinary currents noyr 
employed in theindustries. 1 have also suc- 
ceeded in operating electric Motors without 
iron by such rapidly Vibrating currents, but 
the results,so far, have been j 
obtained with ordinary motors constructed 
of iron, although theoretically the former 
should be capable of Performing incompa- 
rably more work per unit of weight than the 
latter. But the seemingly insuperable diff- 
culties which are now in the way may he 
overcome in the end, and then iron will be 
done away with, and all eleetric machinery 
will be manufactured of aluminium, in all 
probability, at prices ridiculously low. This 
would be a severe, if not a Íatal, blow to 
iron. Im many other branches of industry, 
as ship-building, or wherever lightness of 
structure is required, the progress of the 
new metal will be much quicker. For such 
uses it is eminently suitable, and is sure to 
supersede iron sooner or later. „It is highly 
probable that in the course of time we shall 
be able to give it many of those qualities 
which make iron so valuable. é 

While it is impossible to tell when this 

industrial revolution will be consummated, 
there can be no doubt that the future be- 
longs to aluminium, and that in times to 
come it will be the a men 
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EFFORTS TOWARD OBTAINING MORE ENERGY 
FROM COAL—THR ELECTRIC TRANSMIS- 
SION THE GAS-ENGINE—THB COLD-COAL 
BATTERY. 


I revemser that at one time I considered 
the produetion of electricity by burning coal 
in a battery asthe greatest achievement to- 
ward advancing civilization, and Í am sur- 
Þrised to find how much 

of these subjects has 
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makeshift, 
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more effective as il 
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t of all known methods of 
energy from the sun contributes in 
to the advancement of eiviliza- 
electricity enables us also to get 
much more energy than was 
in the old ways. Instead of 
the coal to distant places of 
n, we burn it near the mine, de- 
city in the dynamos, and trans- 
„to remote localities, thus 
saving. Instead of 
, in a factory in the 


by steam-power and 
Ín this manner it 
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Still more 
from coal hy 
the econom, 
probably bice í 
The introduetis, 
much facilitate 
gas industry 
eleetric light mor 
utilized for heatir 
poses. In 
a close to th fr 
to distant place mption. a en 
able saving both in the cost of trains Std 
and in utilization of the energy of gríð 
being thus effected. In the present at ld 
the mechanical and electrical arts th 
rational way of deriving energy from gn 
evidently to manufacture gas close þr 
coal store, and to utilize it, either on tha E 
or elsewhere, to generate electrieity for Ss 
dustrial uses in dynamos driven Esi að 
engines. The commercial success of suoh 
plant is largely dependent upon the pryiue 
tion of gas-engines of great nominal horse 
power, which, judging from the keen actirigg 
in this field, will soon be forthcoming. ne 
stead of consuming coal directly, as ustil, 
gas should be manufactured from it and 
burned to economize energy. 

But all such improvements cannot be mir 
than Þassing phases in the evolution towanl 
something far more perfect, for ultimatdlj 
we must succeed in obtaining electricilf 
from coalin a more direct way, Imvolvingii | 
great loss of its heat-energy. 'W hether étdl 
can be oxidized by a cold process issölla 
question. Its combination with oxygtl 
ways evolves heat, and whether the enið, 
of the combination of the carbon with! 
Sa element can be turned dire 


mergy has not yet Í 
ditions 
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such positive methods ag 
available i 
problems 
arrived at thro 
through ded 
will soon come 
will be 

out beforeh. 
arriving at a de 
structive. The cold-cog 


those which 
nt of many p 
, if possil 


ry Would give 
development; 
to a practical fly- 
ormously enhanee 


automobile, 
these and many other problems will líð fe 


ter solved, and in a more scientific 
by a light-storage battery. Si 


ENERGY FROM THE MEDIUM—THR wiNDL, 
AND THE SOLAR ENGINE—MOTIVB POWER 
FROM TERRESTRIAL HEAT —ELECTRICITY 
FROM NATURAL SOURCES. 


BesiDEs fuel, there is abundant material 
from which we might eventually derive 
power. Án immense amount of energy is 
locked up in limestone, for instance, and 
machines can be driven by liberating the 
carbonic acid through sulphuric acid or 
otherwise. I once constructed such an en- 
gine, and it operated satisfactorily. 
But, whatever our resources of primary 
energy may be in the future, we must, to 
be rational, obtain it without consumption 
of any material. Long ago Í came to this 
conclusion, and to arrive at this result only 
two ways, as before indicated, appeared pos: 
sible—either to turn to use the energy of 
the sun stored in the ambient medium, or 
to transmit, through the medium, the sun's 
energy to distant places from some locality 
where it was obtainable without con 
tion of material. At that time Í a 
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hysical 
ill 
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Á EÐ and bade 
hat á wave- 
otld have, ag a rolo, but y sma 

win ting Commoreially with the 

allowing. Fi Kif far the better ma- 

sf SMergy to ha obtainod re yu 
Ww ind-power hag been, in old isl in 
fttmgbla value to man, if for st ng else 
it f0r enabling him to cross the sens and 

Ís even now a very important faetor in 
travel and transportation. But there ara 
Ereat limitations in this iðeally simple 
method of utilizing the sun's energy. The 
machines are large for a given output, and 
the power ís intermittent, thus necessitating 
the storage of energy and increasing the 
cost of the plant. 

Á far better way, however, to obtain 
Power would be to avail ourselves of the 
sun's rays, which beat the earth incessantly 
and supply energy at a maximum rate of over 
four million horse-power per square mile. 
Although the average energy received per 
square mile in any locality during the year 
is only a small fraction of that amount, yet 
an inexhaustible source of power would he 
opened up by the discovery of some effieient 
method of utilizing the energy of the rays. 
The only rational way known to me at the 
time when Í began the study of this subject 
„was to employ some kind of heat- or ther- 
modynamic engine, driven by a volatile fnid 
evaporated in a boiler by the heat of the 
rays. Butcloserinvestigation of this method, 
and calculation, ER that, I 
ing the apparently vast amount of energy 
Facslvéf orl the sun's rays, only a small 
fraction of that energy could be actually 
„utilizeð in 'manner. Furthermore, the 
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nd feet, corresponding a 


apinofalou 100 
d we could certainly 
? RP aof theinternalheat 
faet, it would not be neces- 

depth at all in order to de- 

stored terrestrial heat. 

earth and the 


luced by natural causes is 
of energy which might be 
Lightning discharges 

ts of electrical energy, 
tilize by transforming and 
ago I made known a 
transformation which 


, of this task easy, but 
nergy 


pr joulties of t 


the earth 
y observi 
at the e 
and outer con 
high 
talning, in all prot 
of eleetrical 
to the u. 
reach with á 

Itis po: 
will be, in time, othe 
opened up, of which v 
now. We may even find w. 
forces such as magnetism or grayi 
driving machinery without Using any gt}, 
means. Such realizations, though high w 
probable, are not impossible. An sagi 
will best convey an idea of what we can þe 
to attain and what we can never att 
Imagine a disk of some homogeneous mata. 
rial turned perfectly true and arranged fg 
turn in frictionless bearings on a horizontsj 
shaft above the ground. This disk, Þbeingun- 
der the above conditions perfectly balanseð, 
would rest in any position. Now, it is possi 
ble that we may learn how to make such a 
disk rotate continuously and perform work 
by the force of gravity without any further 
effort on our part; but it is perfectly im 
Possible for the disk to turn and to do var, | 


30, at sf, | have j 
"8, from whjep Met 
wiLh íta a, cant, 


such a possibilitY 
the nature of the 
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ast Á Eri A solution 
departure from the method í 
had to be made. "The windy}, tig 
ine, the engine driven by terpost ri. ð 
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energy, 
the medii 
available 
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meant virtually t) 
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interested me 
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A, mediinm with little en 5 B,B, ambíent medium 
Vitti mueh energy ; Ó, patli of th enargy“ 


tion, an inclosure 1, as illustrated in dia- 
gram >, such that energy could not be 
transferred across it except through a chan- 
nel or path Ó, and that, by some means or 
other, in this inclosure a medium were main- 
tained which would have little energy. and 
that on the outer side of the same there 
would be th. ordinary ambient medium with 
much energy“ Under these assumptions the 
energy would flow through the path 0, asin- 
dicated by the arrow, and might then be con- 
Vverted on its passage into some other form 
of energy. The question was, Could such a 
condition be attained? Could we Produce 
artificially such a “sink? for the energy of 
the ambient medium to flow in? Suppose 
that an extremely low temperature could he 
maintained by some process in a given space; 
the surrounding medium would then be com- 
Þpelled to give off heat, which could be con- 
verted into mechanical or other form of en- 
ergy, and utilized. lan such a plan, 
we should be enabled to get at any point of 
the globe a a uppl of energy, 
ay and ore than this, reasoning 
Says lg t, it would seem Þossible to 
eirculation of the medium, 

the energy at a very rapid 
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; e level, and, consegnen' 
tom Bi að th vatr ESS ton 
just as W so we are able to let Í 4 
wn to the 50. se travel up into the 
from th arðs Sr like water, En 
cold Eið ET ing down, and if we had 
On, us to whether we could derive 

aug dö the medium by means of a the 
il fors described, it would be dis- 
opi, sa n we produce 
pt li A Ss Er the fEs:a and 

i i ortion 0! E 

Sie fat > flow in continually ? To 
gain such a “sink," or “cold hole," as we 
might say, in the medium, would be equiva- 
lent to produeing in the lake a space either 
empty or filled with something much lighter 
than water. This we could do by plaeing in 
the lake a tank, and pumping all the water 
out of the latter. We know, then, that the 
water, if allowed to flow back into the tank, 
woald, theoretically, be able to perform ex- 
aetly the same amount of work which was 
used in pumping it out, but not a bit more. 
isequently nothing could be gained in this 
“. SL of first raising the water 
— and then letting it fall down. This would 
í that it is impossible to create such a 
sink in the medium. But let us reflect a 
Heat, though following certain 
laws of mechanics, like a fluið, is 
it is energy which may be con- 


Í analogy complete and true, 
assume that the water, 
tank, is converted into 


ted. for the hi 


idc 
do not know 


Thia would 
tive powe 
absolutely 


al Way of oþjgjni 
of a 

PIOGE89 of heg. 

ntly some ha 


rt 
n our mí 
will arri 
and a gradual : 
will take pl 
pumping out. But e ently th 
less to pump out than flows in, 
words, less energy will be need, 
tain the initial condit Edi 
by the fall, and this is to say that 
energy will be gained from the 
What is not converted in flowing don ann 
Just be raised up with its own energy, ang 
what is converted is clear pain. Thug the 
virtue of the principle Í have discovereg 18 
sides whollyin the conversion of the Energy 
on the downward flow. 


FIRST EFFORTS TO PRODUCE THE SpLE-Agp 
ING ENGINE—THE MECHANICAL OSCIfhA- 
TOR— WORK OF DEWAR AND LINDE= 
LIQUID AIR. 


HAVING recognized this truth, Í began to 
devise means for carrying out my idea, 
and, after long thought, 1 finally conceived 
a combination of apparatus which should 
make possible the oktaining of power from 
the medium by a process of continuous eoðl 
ing of atmospheric air. This apparatus, by 
continually transforming heat into mechan 
ieal work, tendedto become colder and cold! 
and if it only were practicable to reacha 
low temperature R ER manner, ág 
eat could be produced, 
í the medium. 

to the st 
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vestigation 
caleulation, 
aimed at could 
cal manner by < 
in the beginning 


he principles involvod, and 
showed that tho vasult 1 
ot be reached in a pragtjr 
rdinary machine, 


Í De of engine 

tur! ne," which at 
better Chanceg for a 
e lea. Soon I found, how 
ever, that the turbine, #00, Was unsuitable 
But my conelusions ahowed that if an engir 
of a peculiar kind could he brought to a 
high degree of perfection, the Plan Í had con- 
ceived was realizable, and 1 resolved to Pro- 
ceed with thedevelopment of such an engine, 
the primary object of which was to secure 
the greatest sconomy of transformation 
of heat into mechanical energy. A charac- 
teristic feature of the engine was that the 
work-performing piston was not connected 
with anything else, but was perfectly free to 
víbrate at an enormous rate. The mechan- 
ical difficulties encountered in the construc- 
tion of this engine were greater than Í had 
anticipated, and I made slow Progress. This 
work was continued until early in 1892, when 
1 went to London, where Í saw Professor 
Dewar's admirable experimentswith liquefied 
gases. Others had liquefied gases before, and 


seemed to ofle 
ion of the idea 


notably Ozlewski and Pictet had performed 
creditable early experiments in this line, but 
there was such a vigor about the work of 
Dewar that even the old appeared new. His 
experiments showed, though in a way differ- 
ent from that I had imagined, that it was 
possible to reach a very low temperature by 


transforming heat into mechanical work, an 
Treturned, deeply impressed with what Í had 
seen, and more than ever convinced that my 
plan was practicable. The work temporarily 
interrupted was taken up aneW, and soon Í 
had in a fair state of perfection the engine 
which I have named “the mechanieal oseil- 
lator." Inthis machine Í succeeded in doing 
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In the process, 
ved it, f 


K such machines existed. The 
mechanical oscillator was the first ele- 
ment of this combination, and having per- 
fected this, I turned to the next, which was 
an air-compressor of a design in certain re- 
spects resembling that of the mechanical 
oseillator.  Similar difficulties in the con- 
struetion were again encountered, but the 
work was pushed vigorously, and at the 
close of 1894 Í had completed these two 
elements of the combination, and thus pro- 
duced an apparatus for compressing air, 
virtually to any desired Pressure, incom- 
Parably simpler, smaller, and more efficient 
than the ordinary. Í was just beginning 
work on the third element, which together 
withthe first tvo would give a refrigerating 
machine of exceptional eflicieney and sim- 
plicity, when a misfortune befell me in the 
burning of my laboratory, which erippled my 
labors and delayed me. Shortly afterward 
Dr. Carl Linde announced the liquefaction 
of air by a self-cooling process, demonstrat- 
ing that ib was practicable to proceed with 
the cooling until liquefaction of the air took 


d place. This was the only experimental proof 


which Í was still wanting that energy was 
obtainable from the medium in the manner 
contemplated by me. 

The liquefactionof air bya self-coolingpro- 
cess was not, as popularly believed, an acei- 
dental discovery, but a scientific result which 
could not have been delayed much longer, 
and which, in all probability, could not have 

d 


il to the powerful work 
tehman. Nevertheless, 

mortal achievement. The 

íquid air has been carried 

rs in Germany, on a scale 

in any other country, and 

et has been applied for a 

Much was expected of 

but so far it has been 
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d as a refrigerant it is 

BO gata temperature is un- 

low. It is 5 ra 

ar very low tem ra 
intain á Por a ók; it takes coal to 
ai cold. Ín oxygen manufaeture ib 
Es yst compete with the „electrolytic 
Að For use as an explosive it is un- 
Ei , because its low temperature again 
Í aða át to a small efliciency, and for 
fmotive:power purposes its cost is still by far 
mini ft is of interest to note, Íov- 
ER that in driving an engine by liquid air 
a certain amount of energy may be gained 
from the engine, or, stated otherwise, from 


ient medium which keeps the engine 
EÐ two hundred pounds of iron- 
casting of the latter contributing energy at 


rate of about one effective horse-power 
Bre one hour. But this gain of the con- 


sumer is offset by an equal loss of the 
proðucer. 


cal details are still to be perfected 
ifficulties of a different nature to 
red, and Í cannot hope to produce 
ng machine deriving energy from 
it medium for a long time yet, 
ay expectations should material- 
eircumstances have occurred 
retarded my work of late, but 
ons the delay was beneficial. 

'ons was that Í had ample 

at the ultimate possibili- 


industrjal seale 
bu 
view. 
ditions the 
a high insul 
ties, and ; 
any amount 
difficulties ín t 
tion of thi 
transmittingr 
were seeming 
sures of many millions of 
produced and handled; gener. 
of a novel kind, c 
immense eleetric 
vented and perfected, and a co 
against the dangers of the high tr 
rents had to be ttained ín the stag iði 
its practical introduction eogðd þe ið 
thought of. Al this could not be done jr 
few weeks or months, or even years. jr 
work required patience and constant ap Ti 
cation, but the improvements came, torgi 
slowly. Other valuable results wera, hor 
ever, arrived at in the course of this long- 
continued work, of which I shall endeavor tp 
give a brief account, enumerating the chisf 
advances as they were successively efiecteð, 
The discovery of the conducting proper. 
ties of the air, though unexpected, was only 
a natural result of experiments in a special 
field which I had carried on for some years 
before. It was, Í believe, during 1889 that 
certain possibilities offered by extremely 
rapid electrical oscillations determined mé 
to design a number of special m 
adapted for their investigation. 
the peculiar requirements, the construðl 
of these: machines was very dificult, an 
consumed much time and effort; hut 
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a disc hich Tiga be tal 
Í obac bg ðe cha tag 
it Under gopgaðtð mp 
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developed to. such 
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n extent that 
Importantda, 
AMY regultg 


it now 
Þartment, 

8 ougr 
oseillationg, and man 
í f then can now þa 

' their means, Þ fil) par 
how, nine Years ago, 
of a powerful induc- 
Jody to demonstrate 
i ety the Comparative 
of very rapidly vibrating slag. 

trie currents, and Í can still recall the ag. 
tonishment of my audience, 
undertake, with much legs apprehension than 
Thad in t) ú ttansmit through 
my body with such currentg the entire olac- 
trical energy of the dynamos now working 
at Niagara 
power. Í have produced electrical 
tions which were of such intensity that 
when circulating through my arms and chest 
they have melted wires which joined m; 
hands, and still 1 felt no inconvenience, 1 
have energized with such oscillations aloopof 
heavy copper wire so powerfully that masses 
of metal, and even objects of an electrical 
resistance specifically greater than that of 
human tissue, brought close to or placed 
within the loop, were heated to a high tem- 
perature and melted, often with the violence 
of an explosion, and vet into this veryspacein 
which this terribly destructive turmoil was 
going on Í have repeatedly thrust my head 
without feeling anything or experieneing in- 
Jurious after-effects. 

Another observation was that by means of 
such oscillations light could be produced in 
a novel and more economical manner, which 
promised to lead to an ideal system of elec- 
tric illumination by vacuum-tubes, dispens- 
ing with the necessity of renewal of lamps 
or incandescent filaments, and possibly 
also with the use of wires in the interior 
of buildings. The efficieney of this light 
Ínereases in proportion to the rate of the 
oseillations, and its commereial success Ís, 
therefore, dependent on the economical pro. 
Auotion of electrical vibrations of transcel 


t that time, 
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experimenta und 
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2 energy þr erY small a 

have hag, 


at a degree the appliances 


ince my first demon- 
1 before a scientific 


I would now 


forty or fifty thousand horse. 


onstrating the Practicability of 
of transmission, the thought 
naturally occurred to me to use the earth as 


Y a conductor, thus dispensing with all svires. 


Whatever €leetricity may be, it is a fact 
that it behaves like an incompressible fuid, 
and the earth may be looked upon as an 
immense reservoir of €lectricity, which, | 
thought, could be disturhed effectively by a 
properly designed electrical machine. Ac- 
cordingly, my next efforts were directed to- 
ward perfecting a special apparatus which 
would be highly effective in Creating a dis- 
turbance of €lectricity in the earth. The 
Progress in this new direction was neces- 
sarily very slow and the work discouraging, 
until I finally succeeded in perfecting a novel 
kind of transformerorinduction-coil, partieu- 
larly suited for this special purpose. That it 
is practicable, in this manner, not only to 
transmit minute amountsof electrical energy 
for operating delicate electrical devices, as Í 
contemplated at first, but also electrical en- 
ergy in appreciable quantities, will appear 
from an inspection of Fig. 4 (see p. 186), 
which illustrates an actual experiment of 
this kind performed with the same apparatus. 
The result obtained was all the more re- 
markable as the top end of the coil was not 
connected to a wire or plate for magnifying 


the effect. 


á 2 or 
a ESS" TELEGRAPHY—THB SECRET 
? Í a ao IN THE HERTAN INVES- 

OMIGATIONS—A REOBIVER OF WONDERFUL 

— SENSITIVENESS. 


he firsbvaluable result of myexperiments 


latter line a systemof telegraphy with- 


(out wires resulted, which I described in two 
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"lustrabed in dia- 


| arrange- 
it then, 
ates 


elastic walls, which is supposed to be closed 
and filled with a light and incompressible 
fnid. By striking repeatedly one of the 
prongs of the tuning-fork F, the small piston 
pbelow would bevibrated, and its vibrations, 
transmitted through the fuid, would reach 
the distant fork F), which is “tuned" to the 
fork F, or, stated otherwise, of exactly the 
same note as the latter. The fork F', would 
now be set vibrating, and its vibration would 
intensified by the continued action of the 
fork F until its upper prong, swing- 
out, would make an electrical connec- 
íh a stationary contact €', starting 
manner some electrical or other ap- 
which may be used for recording. 
Ín this simple way Messages 

ged betwyeen thetwo stations, 
provided for this 


the distant vertical receiving-wire ESP, 
exciting corresponding electrical oscillationg 
in the same. In the latter wire or eirenit ig 
ineluded a sensitive device or receiver S 
which is thus set in action and madetg (0 
erate a relay or other appliance. Rach sta- 
tion is, of course, provided both with a Sourcg 
of eleetrical oseillations S and a sensitiva 
receiver S, and a simple provision is made 
for using each of the two wires alternately 
to send and to receive the Messages. 

The exact attunement of the:two eircuiis 
Secures great advantages, and, in fact, íb is. 
essential in the practical use of the system, 
In this respect many pöpular errors í 
and, as a rule, in the technical reports 
this subject eircuits and appliances are ds 
scribed as affording these advantages when 
from their very nature ib is evident that 
this is impossible. In order to ati 
best results it al ð 
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s being 
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experi- 

overed. 
Repeating his experiments and reaching 
different results, Í ventured to point out 
this oversight. The strength of the proofs 
brought forward by Hertz in support of 
Maxwell's theory resided in the correct esti- 
Mate of the rates of vibration of the circuits 
he used. But Í ascertained that he could 
not have obtained the rates he thought he 
Was getting. The vibrations with identical 
apparatus he employed are, as a rule, much 
slower, this being due to the Presence of air, 
which produces a dampening effect upon a 
rapidly vibrating electric eircuit of high 
Þressure, as a fuid does upon a vibrating 
tuning-fork. | have, however, discovered 
since that ti 
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Communication to 
earth 


chiefly on 
h it could 


distanceg 


h the in- 6 bl. 


with 
then at 


This light- 
the earth's 
many as twenty thousand 
times per second, the rotation in these 
Parts being opposite to what it would be in 
the southern hemisphere, while in the region 
of the magnetic equator it should not rotate 
at all. Tn its most sensitive state, which is 
difficult to attain, it is responsive to electric 
or magnetic influences to an incredible de- 
gree. The mere stiffening of the museles of 
the arm and consequent slight electrical 
change in the body of an ohserver standing 
at some distance from it, will Perceptibly 
affectit. When in this highly sensitive state 
itis capable of indieating the slightest mag- 
netic and electric changes taking place in 
the earth. The observation of this 'wonder- 
ful phenomenon impressed me stronglythat 
communication at any distance could be 
easily eftected by its mea, 


ÍENSÐ  BLECTRICAL MOVEMENTS—THE 
H RESPONDS TO MAN—INTERPLANE- 
Y COMMUNICATION NOW PROBABLE. 


to concentrate my efforts upon 
Íaiósúnd task, though it involved 
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reat sacrifice, 


the difficulties to be mas- 
Kolka Í could hopo to. con- 
after years of labor. It 


summate Íb only r work to which 1 would 
ant joina myself, but, Í 

ed á conviction that my energies 
sl rt bo more usefully employed; for 1 
el ficient apparatus for 


ret( R Ea 
ion of powerful electrical oscilla. 
to Ag for that specifo pur- 
was the key to the solution of other 

most important electrical and, in fact, human 
problems. Not only was communication, to 
any distance, without wires possible by its 
means, but, likewise, the transmission of en- 
ergy in great amounts, the burning of tho 
atmospheric nitrogen, the production of an 
eflicient illuminant, and many other results 
of inestimable scientific and industrial value. 
Finally, however, Í had the satisfaction of 
accomplishing the task undertaken by the 
use of a new principle, the virtue of which 
"is based on the marvelous properties of the 
eleetrical condenser. One of these is that 
can discharge or explode its stored energy 
 inconceivably short time. Owing to 

is unequaledin explosive violence. 

ion of dynamite is only the breath 
 eónsumptive compared with its dis- 

- Ít is the means of produeing the 
current, the highest electrical 

the commotion in the 

of its properties, equally 

discharge may vibrate 
to many millions per 
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formed 1 
illustrate so a 
sa idea the magnitude of th 
ally produced. The complet 
of the figures referred t3 makast 
description of them unnecessar > * Ílíther 
However extraordinary the 1 
may appear, they are bút tf om 
with those which are attainable by april 
designed om these same prineiplat ti 
produced electrical discharges the a Að 
path of which, from end to end, pag 
ably more than one hundred fee lon sh 
it would not be difficult to reach lengtið 7 
hundred times as great. Í have grgðið 
electrical movements occurring at the rate 
of approximately one hundred thousand 
horse-power, but rates of one, five, or teg 
million horse-power are easily practiegbli 
In these experiments effects were Heveloped 
incomparably greater than any ever 
duced by human agencies, and yet these pg. 
sults are but an embryo of what is to be. 
That communication without wires tp, 
point of the globe is practicable with a 
apparatus would need no demonstratja 
but through a discovery which I made 
tained absolute certitude. Popularly 
Plained, it is exactly this: When we 
the voice and hear an echo in 
know that the sound of the 
have reached a distant wall, 
and must have been ref 
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region of tiie globe; we may 

relative on or course of 

í vessel a óði 

“ Sam€, Or its speed; op we 

Lover the earth a wave of 6laclriejig 

Any rate we de te, from the 
pace of á turtle up to lightning apeað. 

With those developments wo have eygr 

reason to anticipate that in 
stant moösl telegraphic me; #8 across the 
ns will be bransmitted without cables 
hort distances We need a “wirólegg? 
telephone, which requires ng, expert opera- 
tors. e greater the spaces to hæ bridged, 
the more rational becomes communication 
without wires. The cable is not only an easily 
damaged and costly instrument, but it limits 
us in thespeed of transmission by reason of a 
certain electrical Property inseparable from 
its construction. A Properly designed plant 
for effecting communication without wireg 
ought to have many times the working capa- 
eity of a cable, while it will involve incom- 
parably less expense. Not a long time will 
Pass, I believe, before communication by cable 
will become obsolete, for not only will sig- 
máling by this new method be quicker and 
cheaper, but also much safer. By using 
Some new means for isolating the Messages 
which Í have contrived, an almost perfect 
Privacy can be secured. 

I have observed the above effects so far 
only up to a limited distance of about six 
hundred miles, but inasmuch as there is 
virtually no limit to the power of the vi- 
brations producible with such an oscillator, 
1 feel quite confident of the success of 
such a plant for effecting transoceanic 
communication. Nor is this all. My mea- 
surements and calculations have shown that 
it is perfectly practicable to produce on our 
globe, by the use of these principles, an 
eleotrical movement of such magnitude 
that, without the slightest doubt, its effect 
will be perceptible on some of our nearer 
Planets, as Venus an Ei 
mere possibility í lanetary communi- 
talion has entered the stage of proba- 
bi faet, that we can 
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the en ergy transmitt 
in his instrument, 


ing the latter a) 


Y millionfold. 


„ Besideg machinery for produeing vibra- 
tions of the required power, we must have 
delicate means capable of revealing the ef- 
fects of feeble influences exerted upon the 
earth. For guch Purposes, t00, Í have per- 
fected new methods. By their use we shall 
likewise be able, among other things, to 
detect at considerable distance the presence 
of an iceherg or other object at sea. By 
their use, also, Í have discovered some ter- 
restrial phenomena still unexplained. That 
We can send a message to a Planet ís cer- 
tain, that we can geb an answer is probable: 
man is not the only being in the Infinite 
gifted with a mind. 


TRANSMISSION OF ELECTRICAL ENERGY 10 
ANY DISTANCE WITHOUT WIRES—NoW 
PRACTICABLE—THE BEST MEANS OF IN- 
OREASING THE FORCE ACCELERATING THE 
HUMAN MASS. 


THE most valuable observation made in 
the course of these investigations was the 
extraordinary behavior of the atmosphere 
toward electric impulses of excessive elec- 
tromotive force. The experiments showed. 
that the air at the ordinary pressure he- 
came distinetly conducting, and this opened 
up the wonderful Prospect of transmit- 
ting large amounts of electrical energy 
for industrial purposes to great distances 
without wires, a possibility which, up to that 
time, was thought of only as a scientifie 
dream. ther investigation revealed the 
important fact that the conductivity im- 
parted to the air by these eleetrical impulses 
of many millions of volts increased very 
th the degree of rarefaction, so 
ta at very moderate altitudes, 
accessible, offer, to all ex- 
lence, a perfect conducting 
in á copper wire, for currents 
racter. 
discovery of these new proper- 
atmosphere not only opened up 
lity of transmitting, without 
in large amounts, but, what 
e significant, ib afforded the 
hat energy could be transmitted 
inner economically. In this new 
b matters little—in fact, almost 
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energy, SE A listance by this new 
Sp h vð operated several model plants 
háð Bö the same conditions which will 
a tja kind, and the 
5 bility of the system is thoroughly 
Í intralad. The experiments a shown 
ively that, with two terminals main- 
alin of not more than thirty 
thousand to thirty-five thousand feet above 
sea-level, and with an electrical pressure of 
fifteen to twenty million volts, the energy of 
thousands of horse-power can be transmitted 
over distances which may be hundreds and, 
if necessary, thousands of miles. Í am hope- 
ful, however, that 1 may be able to reduce 
very considerably the elevation of the termi- 
nals now required, and with this object Í am 


to fly at distances of hundreds of 
feet, but, paradoxical as it may seem, the 
as Í have deseribed it ín a technical 
cation, offers greater personal safety 
of the ordinary distribution cir- 
used in the cities. This is, in a 
out by the fact that, although 
on such experíments for a 
ínjury has been sustained 
assistants. 
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An at any point gg yrðb 
mounta such ag mi Er 

1 the ambient m lium }, 

„ but in quantitjag Virtual“ 
from waterfálls,  Bpgyg ið 
en bécome the chisf agg Í Þ 
come for many happily auateg'"" 
the United Stats Cann 


„Canada, Geng 
South America, Switzerland, ang Sg 
Men could settle down everywhera þa 
and irrigate the soil with littl egetila 
convert barren deserts into ardeng, þ 
thus the entire globe could be rangt 
and made a fitter abode for Mankind, t- 
highly probable that if there are inte íð 
beings on Mars they hate long agg regfeð 
this very ídea, which would explain tj, 
changes on its surface noted hy Astronomarg 
The atmosphere on that Planet, hein, 
considerably smaller density than that ofgju 
earth, would make the task much More 
lt is probable that we shall soon haven 
self-acting heat-engine capable of deriyi 
moderate amounts of energy from the am. 
bient medium. Thereis also a Possibility— 
though a small one—that we may obtain 
electrical energy direct from the sun. This 
might be the case if the Maxwellian 
is true, according to which eleetrical vibra- 
tions of all rates should emanate from tlie 
sun. Í am still investigating this subjact 
Sir William Crookes has shown in his besu 
tiful invention known as the “radiometer" 
that rays may produce by. impaet a mechani- 
cal effect, and this may lead to some impor- 
tant revelation as to the utilization of the 
sun's rays in novel ways. Other sources af 
energy may be opened up, and new mél 
of deriving energy from the sun disco 
but none of these or similar 
ments would equal in importance the t 
Ei tance th 
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Schaft, das Dagar 


Hol, meiner Hiinde, 


ís Vllende! 
Nein, 
Jei Á 
Geben einst Ei 

Lol these trees, but bara pol i 

Yet willlveld both fruit and helps“ 
Goethe's “ Hope," 
Translated by William Gíbson, Com. 8. NL 


LATITUDE AND LONGITUDE AMONG REFORMERS. 
BY THEODORE ROOSEVELT. 


NE of Miss Mary B. Wilkingi 
delightful heroines remarks, in 
speaking of certain would-be lead- 

aði €rs Of social reform in her village: 
“I don't know that Í think they are so 
much above us as too far to one side, Some- 
times it is longitude and sometimes it is 
latitude that separates people." This is 
true, and the philosophy it teaches ap- 
Plies quite as much to those who would 
reform the politics of a large eity, or, for 
that matter, of the whole country, as to 
thóse who would reform the society of a 
hamlet. 4 ð 
There is always danger of being misun- 
derstood when one writes about such a sub- 
ject as this, because there are on each side 
unhealthy extremists who like to take half 
of any statement and twist it into an argu- 
ment in favor of themselves or against their 
opponents. No single sentence or two 
sufficient to explain a man's full meanin, 
any more than in a sentence or two íb v 
be possible to treat the question of í 


eism, that they do not helieve in the possibil- 
ity of making anything better, or do not care 
toseethings better. There are also men who 
are slightly disordered mentally, or who are 
cursed with a moral twist which makes them 
champion reforms less from a desire to do 
good to others than as a kind of tribute to 
their own righteousness, for the sake of 
emphasizing their own superiority. From 
neither of these classes can we get any real 
help in the unending struggle for righteous- 
ness. There remains the great body of the 
<people, including the entire body of those 
through whom the salvation of the people 
must ultimately be worked out. All these 
men'combine or seek to combine in vary- 
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The Boston Post 
Boston, Mass. Sept 3, 1901 


Mr. R. U. Johnson, 
The Century Magazine, 
New York City 


My dear Mr. Johnson: -- 


Ihave persuaded Mr. Kinraide to carry over to New York the Electrical Photographs of which 
you may remember | wrote you some time ago. | am sure you will, at least, be much interested in 
seeing them. 


Mr. Kinraide will call on you probably on Thursday of this week. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY 8, 3219 STREET 
NEW YORK 
-ROBERT STAFFORD- 


My dear Mr. Johnson, 


Lam quite ill this morning, it is impossible for me to leave my room to come to you. | will 
communicate with you as soon as | am able to do so. 


The oppressive heat of yesterday was too much for me. 
With many regrestlsic| | am, 


Sept. 5 — 1901 Sincerely yours, 
T.B. Kinraide 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY 8, 3219 STREET 
NEW YORK 
-ROBERT STAFFORD- 


Dear Mr. Johnson, 
Lam so ill, that | feel it imprudent to remain here any longer. | am returning home tonight on 
the boat. Will you kindly take care of photographs, putting them in box, face down; until | 


communicate with you. 


Sincerely, 
TB Kinraide 


Jamaica Plain 
Sept 16 1901 


Mr R U Johnson 
Dear Mr. Johnson, 


Ithink you for your intrestlsic| in my recovery from the ill turn | had in N. Y. 
feel able to try it over again — meaning of cours — to be more careful of myself. 


lfound the same edition of Lord Armstrong's work in our library and have read it carefully. 


It makes no reference to the discoveries | have made and in no way conflicts with the article. | 
will be more than glad to give Lord Armstrong due credit for what he has done in a suitable manner 
in the article after we have decided upon what can be done with it. 


feel greatly indebted to Mr. Tessla|sic| for bringing my attention to a work that | would have 
had to apologize for not knowing about it. | am also indebted to you for the pleasure of meeting 
so estimable a man — Mr. Tessla. 


l expect to bein New York about the middle of this week and hope to be able to come to a 
satisfactory decision both as to the article and photographs. 


Yours very sincerely, 
T.B. Kinraide 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Sept 17, 1901 
Dated: Willimantic Conn 17 
To: Mr. R. U. Johnson 


Century Co. Union Square NY 


Will be in New York tomorrow morning will telephone 
TB Kinraide 


Mar 15 1902 
Dear Mr Johnson 


Your very pleasant letter of the 11 has been forwarded to me here. | have forwarded itto 
Miss Parker who | am sure will take much pleasure in reading it and will make the changed you 
suggest. The only reason | have, for not writing the article myself was as you say, that my 
technical methods of expression could never be used in such a paper. | therefore choose a layman 
instead. 


l assure you | am very sincerely yours, 
T BKinraide 


THE BOSTON POST 
Boston, Mass. March 21, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 


Mr. Kinraide has sent me the manuscript of your article in regard to his experiments. | have 
made the changes suggested and | hope the copy as as now stands will be available. There is no 
objection to your cutting out the first two and the last paragraphs, should you wish to do so for 
space considerations. The paragraph on page 10, beginning “Examine for a moment" could also be 
eliminated without seriously marring the purpose of the article. Both Mr. Kinraide and myself 
should honestly be glad if the article could be used in full. It has been prepared with a deal of 
painstaking and a serious desire to make it at the same time “popular“ and scientifically accurate. | 
feel myself, deeply indebted to Mr. Kinraide for his untiring patience and kindness, and, quite as 
much for his sake as my own should be glad to have it given good space and make-up. 


I should be glad to see proofs of the make-up, if it would be in accord with your custom to 
permit me to. 


By this same mail | am sending to Mr. Kinraide, who is now in Savannah, Ga. the underlining 
changes. | shall ask him to write or wire you that they meet his approval. 


Should your find further changes desirable upon a second reading, | will endeavor to make 
them. | appreciate that time you take up the matter without being familiar with the experimental 
work. You are in the best possible position to judge whether or not it is quite clear enough to be 
understood by the average reader. 


Thanking you for your kindly courtesy, | am, truly yours, 
Anabel Parker 


The Boston Post 
Boston 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Mar 25, 1902 
Dated: Charleston 
To: Mr. R. U. Johnson 


Century Pub. Co. New York 


Changes in article are ok will be home Monday T B Kinraide 


THE BOSTON POST 
Boston, Mass. March 25, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
lam unable to tell you whether Mr. Kinraide in speaking to me of photographs of sound 


waves referred to the work of Prof. S. (?) whom you mention or to that of some other 
investigator. He mentioned a name, but | am unable now to recall it. 


!have written him asking to communicate with you in regard to the matter. His absence in 
the south renders this delay unavoidable. 


Sincerely yours, 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 10, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
Ihave to Thank you for the proofs of the Kinraide article, which | herewith return, corrected. 
Mr. Kinraide has just been in. He is pleased with the article as it stands and has no changes to 
request. If quite agreeable, to be honest he would be glad to see proofs of the halftone cuts when 


they are ready. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 28, 1902 


Mr. R. U. Johnson 
New York City, 


My dear Mr. Johnson, 

Mr. Kinraide instructs me to say that the line under Plate 1 should be headed Anodos. The 
delay in returning the proof to you is because of Mr. Kinraide's absence from home during which 
time his mail was unopened. 


Mr. Kinraide requests me to say that he regrets the delay. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. July 14, 1902 


Mr. R. U. Johnson 
The Century Magazine, 


My dear Mr. Johnson, 


lam uncertain as to whether or not the matter of payment for my article published in the July 
number of the Century Magazine was referred to when Mr. Kinraide saw you in New York. 


It was understood, however, between Mr. Kinraide and myself that payment for all the matter 
submitted would be made to me. | write this to forestall any question that might arise regarding 
this, though perhaps it is unnecessary since you doubtless remember that it was | who submitted 
the article. 


Thanking your kindly courtesy throughout the correspondence, | am, 


Very truly yours, 
Anabel Parker 


Anabel Parker 


Vorld-Astounding 
Made by Tho 


íCaprrigbted. 1900, by Thomas B. Kinralde.) j 

gátlve: électrieity In lts pure form, unlnluenced. 1t unvaryingiy aseumes thls fern-ilke 

A fi teri ölschargeð into the air. Here the discharge was made ta photograph itself upon á sea 
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| JON A LIFETIME HE HAS 
NEW" FORGE 


HERE'S A MOVEL THEORY 


ON THE ORIGIN 


Cr THE UNIVERSE. 


Elegtrician Kinraide's Ideas of the Greation of the 
Sun, Moon, óta Stars and Plangts. 


-Wondaríul.and -Beauiifuily  Constructed Apparatus the Work of Which Ís Likely to 
Astonish the Eleciriclans and Scientists of the Civilizad World. 


The remarkablu series of photographs | theory of the erigin of the universe, 

nt óleotricity that are to bo placed on |stns, moons, stars and planets, að 
#7 a 4 é | refere > to the plate numbere 
bi f g the comi ; n 1 

Fn ðuting A |Tmi. it will be seen that one electrical 


phenomenon takes the form of a comet. 
ore cannot fail to a the“ attentic his í ion of the two 


of every passer-by. They have already € electrieity, t 
€aileð out unstinted adm ave | the lve, base to base, und, as 
A E Ei 1 last Sunday's Post, has never be- 
Provoked the ki t pro. inter- | fg been Mr. Kinraiðe has experi- 
est on the pa of the. Bóston sclentists | mented in ecuring this par ular form 
who have been privilezed to see them and has found out under what conditions 
The general public will have the opp {it can be originateð. Whenever he takes 
inity of seeing them probably on Wed-|a notion now he can go into his dark 
mesday of this week { nd make a shower of these beau- 
he exclusive story printed 1} s ical come 
Bunday's Post told in a general r 1er exr s he has maðe 
some facts shown by these truly ma t the feathery forms shoot- 
The theory which he g out from the base of the triangular 
Þresented itself to Mr. K comet is negative and that 
ás an outcc of his exper th s tail Ís the positive. 
<uring them here told for the Mr. o claims that the condi- 
time. It involves nothing less'than e|tlons under which these comet forms are 
fa — „ Eða: 


es windows of the Öld Corner 


! 


tho senaitiva plata ís Þalanceð on the, 


ELMOTROGRAPHING 


„7 m sncuring the 


SPHERES USED IN ELBCTROGRAPH- 
ING. 

They range from one inch to eight inches 

in dlameter. Best results have been se- 

cured from the five and eix-inch spheres. 


maðe in his laboratory are the same as 
those which must have existed millions 
of aeons ago, when what we may call 
the universe was in a state of chaos. 
That is, before the suns and stars were 
formed. 

Of course, Mr. Kinralðe reasons, un- 
der the same conditions similar results 
would follow. Then he explains what 
these regults would be. In the first 
place, he assumes that before the 
worlds were formeð electricity was pres- 
ent everywhere in cosmos. It was tho 
only great physical force then opera- 
tive. Prímarilly it then existed in a state 
of eguilibríum. . 

For some reason or other, the equlilb- 
rlum was disturbed and then electrical 
comets went swinging off into space. 
The negative, „going aheað, would be 
followed ín a headlong chase by its 
brother, positive, trying to catch up 
with it. For how many billions ot 
leagues this great race may hhve gone 
on no one will attempt to say, nor for 

| how many aeons it was kept up. But 
on and on the chase would sweep through 
space until something would stop it. 

Thls is hów Mr. Kinraíðe believes it 
would be stopped. He assumes that in 
the mað rush the electrical comet 
would attract to itself cosmic dust in 
much the same way that any static 
electrical machine in a laboratory will 
quickly gather to itself the motes in 
ti; air „As time went on this accre- 
tlon of dust would grow greater and 
greater. Polarization of the particles ot 
dust in the comet's path would ensue 
and it would whirl along like a great 
sweeping machine, gathering into itself 
whatever came in its way. j 
In tíme an enormous mass would be 
celleoted. Then the speed of the on- 
rushing “oroe would be retarded and tho 

|| positive þr a = be able to 
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MYSTERIESOF THE “NEW'" FORGE 


Formation of thg World's 


Result of a Ghase Over 


Billions of Leaguas, 


Electrieity, He Glaims, Was the First Great Physloal Force Out of Whloh All Thlngs 
Else Have Developad Since the Beginning of Tim 
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Then the cosmio ðust, frea to follow its 
own devices, would assume 1ts natural, 


spherical condition. 
were formed. 


This, at least, is Mr. Kinralde's theory, 
based on the marveilous results he has 
secured in his study of this mighty 
force. He says that every plate he se- 
cures has some new próof for him. He 
ðoes not olaim that electrlelty was the 
life principle, but he believes ít was 
the first great physical forco out of 
which all things else have developed. 
Beautifully analogous to all things ani- 
mate, it, though inanimate, has a. two- 
part nature at least, a dual manifesta- 
tion. 

Mr. Kinraido takes a natural priða fn 
kis successful inventions, his X-ray ap- 


Thus the worlds 


paratus and his wireless telegraphy de. | 


vices, both of which are of álreot com- 
mercial value, but the wonderful vistas 
of grandenr opening out before him 
along the line of this theory of the build= 
ing of the universe so far eclipse in their 


nbsorbing interest all other phases of 
his stuðy that to this he has given his 
deepest attention. 

It seems perhaps far-fetcheð that from 
the stuðy of protographio plates and 
of the conditions under whioh they wers 
produced a man can baso a theory of 
world building. But that ís what Mr, 
Kinraidðe has done. Four years of closost 
study along this lHno have taught him 
wonderful facts, and the theory has 
worked itself out before his eyes, ðay 
by day, until it stands as clearly before 
him as any other law in nature. Ho 
appreclates tho vastness of the íðeas 
presented and watches their unfolding 
with deep reverence. 

Mr. Kinralde has been interested ín tho 
study of electrlcity from boyhood. When 
he was only 10 years old he began ex 
perímenting. Most of his work has been 
along the line of independent investigas 
ton. Ha is vet a young man, and tho 
world may rightly look to him for other 
marvellous discoveries. 
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Double coll with plates fn positive between the large spheras, trom 
dansar, condansar break, primary ooll, rbeostat 


Replica Kinraide break, built by the author 


RANA 


Kinraide's earliest high frequency coils, built on similar principles as Tesla's early disruptive discharge coils. 
The designs were modifications of the principles of the induction coil, engineered to operate at higher 
frequencies. 


Original Kinraide Coil used to make the electrographs in the Century Magazine article 


Original Kinraide Coil, restored for the family by the author. The spark gap, two parallel copper disks %" thick 
and 6" diameter, water cooled, formed the basis of the first quenched spark gap. 


Thomas Burton Kinraide, Photo from the Kinraide family. 
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Txo years have gone by, and Í am one of 
the richest men in the eity, and have no 
more money tham will keep me alive. 

Susan said Í was half cracked ke Uncle 
Philip, and broke off her engagement. In 
my despair Í have advertised in the “ Jour- 
nal of Science," and have had absurd schemes 
sent me by the dozon. At Jast, as Í talked 
too much about it, the thing became so svell 
known that when Í put tho horror in a safe, 
in bank, Í was promptiy desired to withdraw 
it, Twas in constant Ísar of burglers, and 
my landlady gave me natice to leave, because 
no cne would stay in the house with that box. 
Tam now advised to print my story and ayrait 
advice from the ingenuiiy of the American 
mind. 

Í havo moved into the suburbs and hidden 
tie box and changed my name and my oceu- 
pation, This I did to escape the euriosity of 


THE CENTURY MAGAZINE. 


the reporters. Tought to say that when the 
government officials came to hear ef my ín- 
heritance, they very reasonably desired to col- 
leet the succession tax on my unole's estate. 

1 was doligkted to assist them. 1 told the 
collector my story, and showed him Uncle 
Philip's lottor. Thon 1 offorod him the key, 
and asked for tirne to get half a mile away. 
That man saið he would think íb over and 
come back later. 

This is all have to say. Í have made a will 
and left my rubies to the Society for the Pra- 
venbion of Human Viviseetion. lf any man 
óhinks this account a joke or an invention, 
lei him coldly Imagine the situation: 

Given an iron box, known to contain 
sealth, said ta contain dynamite, arranged 
to explode when the key is used to unlock 
it— what would any sane man do? What 
would he advise? 


CURIOUS ELECTRICAL FORMS. 


AS SHOWN IN MR. T. BURTON KINRAIDES RECENT PHOTOGRAPHS 
OF ELEGTRICGAL DISCHARGES. 


BY ANABEL PARKPR. 


TR remarkable photographs which it is 
the object of this article to explain con- 
stitute a graphic record, a genuine autohiog- 
raply, of certain phases of one of the most 
wonderful and subtle of the great forces of 
nature. They are the result of several years 
merting by a Boston investigator, 

T. Burton Kinraide, and are the record of 
impressions made upon sensitire plates by 
discharges of elegtricity. "These photographs 
show the form and character of the so-called 
positive and negative phascs of eloetric en- 
orgy, and of a third phase whieh has never 
hefore been revealed. They hint at an ap- 
þæratus unique in its delieacy of control 
Beyond this, they throw fresh Hght on the 
very nature and character of this groat force. 
Áll the plates here shown were produced 
by diseharges of minute quantities of eloc- 
tricity. From this point of view, they present 
a striking contrast to the plates published 
in Tum CENTURY for June, 1900. Those were 
photographs of the phenomena resulting 
from discharges from olectrieal oseillators 
of great power. They recorded experiment 


made by that consummate genius of eleebri- 
cal investigation, Nikola Tesla, who delights 
in handling enormous quantities of electric 
energy. 

Bý á eursory glance at the different plates 
and ai the explanatory lines under them, it 
will bo seen that whatever may be ihe out- 
Tine of fhe entire design on the plate, bhere 
is ono unvarýing structural form for the 
positive phase and one for the negative. 
These ars so dissimilar in charaetor that 
they nead never þe confused. The positive 
phase has always the branehing, fernlike 
strueturo which Mr, Kinraide calls flieiform, 
while the negative invariably shows the sofi 
and feathery apnearance which Ís well de- 
seribed as plumous. Whetker the plate 
shows á single large disk composed of es- 
quisitely delicato forms raðiating from a 
center, or á series of igzagging comets, one 
can rðadily tell by nóting the structure 
whether the diseharge which printed itself 
on the plate was in its positivo or its nega- 


es of electrographs was, with a 


CURIOUS ELECTRICAL FORMS. 


few excoptions, produced hy means of a con- 
denser apparabus, upon one surface of which 
the sensitive plato was placad. This surface 
can he legtrified either posilively or nega- 
tively at tho will of the operator. Suppose 
it to be nogatively electrified, and then 
tonched ab the conter by a small brass 
sphero wt:ich is in connsetion with the posi- 
tive terminal of the apparatus. "The instant 
discharge from the sphere rushes out Ín all 
directions over the surface of the plats, and 
there is produced the beantifal figure shown 
in Plate 1, Supposs, on the other hand, that 
the condenser surface on which the sensitive 
piste resta is posítivaly eleetrified, and that 
a brass sphere conneoted with the negative 
terminal bo brought in contaeb with it. "The 
energy is gathered up, as ib were, from íhe 
plate, and rúshing toward the conducting 
sphere, leaves on the surface the print of 
ils vanishing footsteps, as in Plate Í1. 
With ono or tvo exceptions, all tho platos 
here shown are based upon the existence of 
thess bwo sets of conditions, i.0., a sur- 
face negatively elcetrifled brought in con 
tact with a positive torminal, and a surface 
positively elcctrified brought in contact with 
a negative terminal. The terminal may be 
conncetod with a singlo sphor, as altoady 
suggested, with a roller, or with tiny metallic 
þalls or needle-poinis. "The deft manipula- 


tion of these mechanical devices produces 


the variety of design. "The plates which wera 
produced under conditions other than these 
will be noted farther on. 

Í is now five years sine Mr. Kinraide 
made the happy discovery which led him to 
experiment along the lines of eleotrical pho- 
tography of which these beautiful plates are 
the result. The apparatus he ab frsb used 
was quite unlike the one he is now using; and 
was without the condenser plates. Many'of 
the results thab can be obtained from the 
one now in usa he was unable to obtain by 
means of the former, but untiring efforts þo 
discover the causos of his failurss finally 
brought a knowledge that enabled him io 
consbruct an apparátus capableof producing 
tho perfect plates her shown. As in many 
othor instancas, failure lighted the way to 
silecoss. 

Ís is necessary to touch briefly on the 
construction of tho apparatus and on the 
expsriments carried on by means of it in 
order to give a elear idea of tho way in 
which Mr. Kinraide has arrived at certain 
Ínportant conclasions. The apparatus has, 
á an intorcsting featuro, a uniauo kind of 
Secondary indueiion-eoil eonsisting af a eir- 


at 


eular disk of fine wize sound in aþout one 
thousand tarns. The pealiarity af this coil 
ís that it will discharge out into tho air as 
easily as the Ruhmkoríf coil discharges to- 
ward ita other terminal. In other words, the 
electric energy, instead of discharging from 
two oqual potential terminals, as is the case 
where the Ruhmkorff coil is usað, passes into 
the air almost wholly from one terminal. 
The non-diseharging terminal is connected 
to an earthowire, and thus its influence is 
entirely removed, The coil has a superb 
insulation, and will easily withstand a pros- 
sure under which the Ruhmkorfi coil splin- 
ters to atoms. Thus tho apparatus controls 
a higher voltage for the quantity than any 
othor so far made. 

It was while sbudying the diseharge from 
this apparatus in the dark that Mr. Kinraide 
noticed paculiar, farndike forms of á pale 
violet color radisting from the bvo-inch 
brass spkere which formed tho discharging 
terminal. By manipulating the discharg, 
ho could make a number of these beautiful, 
auivering forms appear. By using spheres 
af larger diameters and increasing the po- 
tontial, he could increase the length and sizo 
of the light-forms until they would shoot out 
thirty inches beyond the sphere and reach 
an apparent thickness of half an inch. They 
Íooked like miniatare forks of violst-tinged 
lightning, oleavingthe darkness of thelabora- 
tory. By balaneing an ordinary photographic 
plate on tho top of the sphórical trminal, 
Elm sida down, and opening and elosing the 
eirouit once, á photograph of the quivering 
light-forms was secured. They recorded 
themselves as the filiciform or positire phase 
of eleetrie onergy. This was a first oftort, 
and a first succes 

Upon a reyersal of the current, ar entirely 
different phenamenon was ohserved. Instead 
of the branching outshoots of violet light, 
there appeared plume-like forms rosembling 
the cabtail of the meadow-fag, These 
scemed to bo ahoub an inch in diameter and 
seven inches long. An attempt to secure 2 
photograph of thcse plume-like forma was 
made, but though the plate was as carefully 
aðjused and the current as skilfully manipu- 
latað as befot, thero was no record fonnd 
upon the plate when ib was developed. The 
experiment was repcated again and again, 
but with diskeartening results. The plu 
mous forms could mot be induced to make 
any improssion on tha sensitive plates. For 
byro Tears Mr. Kinraide experimented, saeri- 
feing plates enough to build a greenhouse. 
Ten he made a discovery. 'The plumous 
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forms were not, að he had supposed, dis- 
hanging outwrarð from the sphere; they were 
discharging inward from the strrounding 
air. 

The. discoverr of this fact was of the 
groatest significance. It seemed to proclaim 
elcotric energy not a dual force with a dnal 
activity, but a single force with a single line 
of direction for the sweep of its energy. 
Furthermore, í showed plainly tha tho 50- 
called positive and negative phenomena indi- 
cate, the one an accumulstion or hcaping up 
of electric energy, the other a corresponding 
withdraal. 1b was through study of the 
plumous forms that Mr. Kinraida was led #0 
the discovery of the conditions necessary for 
the successful produetion of these photo- 
srapbs. He realired that, in order to secure 
on a photographic plate the record of the 
so-called negative olectricity, the plate must 
represent the writhdrawal of energy; in other 
words, ib must be electrifiod and then made 
to discharge itself into soms conductor. 

With the tondenser apparatus, he found 
no dificnliy in secaring the record of the 
negative phase. A photographic plate placed 
upon the positively electrifled surface of the 
condenser became ín turn positively eloctri- 
fe, Then, when any conduetor connccted 
with the nögative torminal was brought ínto 
contact with it, the stored-up energy immo- 


diately sought an equilibrium and rushed 
from all dircetions toward the conductor. 
This produced a condition of withdrawal on 
the plate, or, in other wrords, shoyred the 50- 
called negative phasa of elsctrioity. 

It was then that Mr. Kinraide mad an- 


other discovery. Not only did he sccurc 
photographs of the positive and negative 
Phases, but there was reyealed on some of 
the plates the existence of comet:like forms 
in which the positive and negative were seen 
to be united, base to base, The meaning of 
these comet forms was nob at: first under- 
stood, nor did Mr. Kinraide know how it was 
that they appsared on the plates. Forrner 
Þhotogröphs had indicated a separation he- 
ten the two phases; none had ever shown 
that they were united. These comei forms, 
therefore, presentad a new field for invosti- 
gation, and iv was only after careful study 
and experimentation that their significance 
was discovered. 

The comet structure Mr. Kinraiðe has 
called, by reason of the conditions under 
which ib ís created, the eleotric entity, lt 
is a record of tho ontiro activity of one small 
quantily of eleetric energy, an emhoðdiment, 
asit were, of the force, and literally an entity 
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of enorgy, having a birth, a growth, and a 
nt death or dispersion. Tts center, Í 
part, is plainly neither positive nor 
negalive in character. Mr. Kinraide calls it 
the third or dynamic phase of elsctricity. His 
reasons for this will be apparent farther on. 

In order to make clear the way in which 
tho comet structure was secured, it may be 
well to explain first the development of the 
figure on Plato Ill. "This is not one of the 
condenser series of photographs, but was 
securedl from a very different and quite 
simple apparatus. It is introducod hero to 
make elearer the interpretabion of the other 
plates. 

Without deseribing the apparatus in de. 
tail, ib is suflieient to say that ib presented 
a fat surface about byice as long as wide. 
This surface was divided by a narrow strip 
of disleetric or non-condueting matorial into 
tvxo areas of ennal extent, each of these being 
nearly squarð. Tho apparatus was #0 ar- 
rangeil that when the current was turned on, 
one of theao arcas would become positively, 
the other negatively electrified, the dieleetric 
betsrsen them prevonting the energy from 
reaching a state of equilibrium. 

The photographic plate was placed in 
position on the flat surface, half of it on one 
side of the diélseirie, half on the other. A 
metallic bar was then laid upon the plate at 
right angles to the dieleetrie. Thus its ends 
ley at the respective cemters 0? the wo areas 
which were to bo oppositely electrifiod. By 
closing the enrreni and then breaking it 
once, Blato ILL wag obtained. "The tvo onds 
of the photographic plata became oppositely 
eleetrified, like the areas over which they 
were saperimposeð. When the current was 
broken, the energy in the tvo oppositaly 
eleetrifiod surfaces immediately rushed to an 
equilibríum, using the metallie ba 
duetor. From the positively eleotrified sur- 
face the energy shot into the bar, rocording 
its withdrawal ín the delicate plumes of the 
negative phase. Then it hurrisd along and 
finally shot out and dispersed itself over the 
nogativoly olectrified surface in tho filiciform 
streamers, which always indicate the out- 
ward rush of the eurront. 

In the evolution of the comet structure, 
enalogons conditions obtan, with the excop- 
tion that the electric energy uses the air as 
a condueting medium instead of a metal con- 
ductor. "This onables is to rccord the entire 
history of its action on the sensitire plate. 
Keeping this explanation in mind, the reader 
will be able to understand Plato TV, which 
is one of the condenser series. 


PLATI 1, ANODOS. ÞLATR 11. KATUODOS. 


A discharge ol electric cnergy ovor the negative sur Á discharga of eleetríe energy over tho positive sur- 
face of a comdenser from ú tiyo-inch sphere connected acc of a condenser loward“ a two-inch spher€ cou- 
svith the positive tóríminal. nected vitli the negative terminal. 


In order to secure this, the condenser sur- to, the energy sought an equilibrium. Small 
face upon which the. sensitive plate was to quanlities of it shot inward toward the cir- 
be placed was first Gular, negative area, 
highly charged with ff and the onward rush 
elsctric energy. Then was recorded on the 
the — photographic Ss En Þlate in the filiciform 
plate was carefully streamers exlending 
placed upon it, film toward the center, 
side up. A metal- while the withdrawal 
lic diseharger, fitted S from the outer rim 
with an adjustable 1 produced the soft 
spark-gap, was now Þlumous forms. All 
used, By means of this took place be- 
this spark-gap it was Íore the discharger 
possible to regulate inthe operator's hand 
the amount of energy could be withdrawn 
to be withdrawn from from its instant of 
the plate. After be- contact with the 
ing connected with plate. 
the negative termi- = a á The energy started 
mal of the apparatus, S I: > from a condition of 
the discharger was diffusion, and ended 
Þlaced at the center E in a condition of dif- 
of the plate, and a EG == fusion, but at the in- 
small quantity of the í stant of its greatest 
energy was permit- ; a power it was foca- 
ted #0 escape. This LL R Hzed. This instanb 
Greaðed a eireular, j R Ss of  focalizgtion is 
Negative area on the fg ÁN N represented on the 
Plate, whilesurround- g Si plate by the slender 
ing ib wasa charged a Að) spindle joining the 
AÐ ÞLATR 1. GOMPOSDEÐ HLROMRIG HNTINY. Þlumousand the Aliei- 

Ag in the case of Short mófallie 100 uepðst Eið po dxidinp vo opfo form. This ís what 


the two oppositely tennis or hratt las0 is etið lu“ pt Mr. Kinraide calls 
€lectrified — squares  vliéhvvas at first posdtively eleetnifed. The purlupon the dynamic phase 
E whieh the positive streamers are seen was the nógar R á 

Þreviously referred tively elettilied areas. of electric energy. 
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PLATÐ IV. 


SYMMETRICAL GROUP OF 


TRI ENITIES. 


Etcl comet structure in the group Ís ú record of tho entire history of a small quuntity of clbetrie energy. 


In general terms, the spindle of one of these 
comet structures represents the dynamic 
center of a discharge, for each tiny comet 
records the entire evolution of an electric 
diseharge, and the phases through which it 
Passes are identical with those through which 
every uninterrupted discharge must pass. 
That this spindle has never before been 
shown in any photographs of electrieity is 
due to the fact that no apparatus has ever 
before been construeted whereby the entire 
aetion of an electrie discharge through the 
air could be recorded. In the action of the 
energy in Plate TTT its moment of greatest 
so 


focalization was during its passage through 
the metallic bar. Hence its form could not 
be recorded. 

Examine for a moment this spindle (seg 
Plate V). It seems to be wound ín a conical 
spiral, as if the lines of energy, which focalize 
at the point of greatest intensity, assume at 
once a spiral motion. This spiral whirl is at 
first very narrow, but as it passes away from 
the point of greatest intensity, it becomes 
wider, and its whirls are farther apart. Under 
favorable conditions they are far enough 
apart to be seen, forming a sharply pointed 
cone with a very small base. Thus it seems 


ARA 


that the electric energy focalizing ab this 
point translates ilself, by means of the elec- 
tromagnetic action which takes place in the 
spindle, from its negative phase into a curi- 
ously interacting form, the positive phase. 
Mr. Kinraide's conelusions may be sum- 
marized as follows: The plates here shown, 
especially those which record the action ol 
the electric entity, form an electrographic 
demonstration of the meaning of the terms 
positive and negative electricity. When 
glectric energy changes from a condition of 
diffusion to a center of focalization it is 


sr TP A íÁ 
TLATÐ V. ELECTRO ENTINY, OR EMBOLIMENT Of“ ELECTRIC FORÖF. (ENLARGBD) 


passing through its negative phase. When 
it changes from a condition of focalization 
to a condition of diffusion it passing, 
through its positive phase. These two con- 
ditions may be correctly termed the anodos, 
or going ín, and the exodos, or going out, of 
Electric energy. They are unmistakably re- 
corded on the photographic plates, which 
r that there are not two separate elec 

les, but one developing entity of energy. 
There is no photograph of the diffused con- 
dition in either case. It ís only when the 
energy Ís passing through one or the other 
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PLATE VL OSITINE ENDS OF BLRÓTRIG ENTITIES. 


A aissharge from a metalic toller in its passags over (be flr side of a liotosruplic plals placed upon tho 
unconted, negstivo surface of a charged condenser. The conditions of cleelzificallon here are ths onposite 
of those in Plate VIT, 


BLAÐ VIL. NBÚAÐIVA RDS OF FLBOMRU KNUT, 


A disehargo from a métallie roller In is passage over (he fili side of a photographie plate placed upon the 
theoated, positive surface of a oharged condenser, This plate ís a tompanfon lo Plate VI. 


vi, 


SLEGIRI“ ENTRIES IN SERES, 


A dinchurge hetween plstes proðuecd by the passage of a metallis rollsr over a 
Þhologtaphie pate Kid Íhu side down upon á vóstively charged, uncouted 


vondeiser sarfaca. 


of its three phases that it: becomes manifest; 
apon tho sonsitive plate. 

Plate Visan enlarged record of one small 
quantily of eleetric energy: ts origin, or neg- 


ative phase; its transformation, or dynamic 
phase; its final diffusion, or positive phase. 
Ín the negative phase the energy consists 
of numerous units of energy uniting bo pro- 
duce a single unit, which, after spiraling 
through a small space, is changed into a 
number of streamers to he again diffused. 
Plates VI and VII, which show respec- 
tively the positive and negative ends of elec- 
tric entities, belong to the condenser series. 
As explained in the línes under them, they. 
svere secured by mears of á toller passing 
over the surface of the photographic plate. 
Plate VI shows the outrushing or positive 
ends of the tiny entities that shoot oft from 
the roller on to the negatively elcetrifiod 
plate as the roller is passed over the plate. 
Plate VIT shows the relreating or negative 
ast 


ends of the entities that rush from the posi- 
tive plate into the negative roller. 

Plate VILL shows hoyr comets in series are 
formed when the energy between condenser 
surfaces Ís permitted 10 escape into a me- 
tallic roller passed over the outer surface of 
the plate. This was soeured by plaeing the 
photographic plate film side down. 

The photographs here reproduced form a 
representative selection from many hundreds 
secured þy Mr. Kinraide. "They are much 
reduced in size, the negatives being eighteen 
by twenty-two or eight by ten inches. Á sel 
consisting of ahout fifty photographs has re- 
cently hon presented to the Massachnsetta 
Institute of Technology, where it is available 
to students and other interested persons. 

The conelusions as to the nature of elec- 
tricity reached by Mr. Kinraide through his 
study ol its movement differ to a consider- 
able extent fröm those reached by Lord 
Armstrong, the noted English scientist who 


THE PASSING OF COCK-EYE BLACKLOCK. 


has conducted experimonts along similar 
Tines. Lord Armstrong has secured some 
oxtromely interosting photographs ef the 
phenomena resulting from discharges of 
elóetricity over dust plates. He has also 
experimentod with photographic plates, and 
á number of the results secured in both 
casoa bear an interesting resemblanco to 
those obtained by Mr. Kinraide. Lord Arm- 
strong has not, however, shown the deyelop- 
ment of the electric entity. 

Ib may be interesting to add that, as a 
resulb of his study of elcctrie enorgy as 
manifestel in these pletes, Mr. Kintaiðe 
ínelines to the theory that every form of 
enorgv, ag heat, sound, light, gravity, ote., 
has what he would term an entiiy of energy, 
corrosponding in structure and function to 
the eleetric entiiy, and that is only requires 


a knowledge of how te create conditions in 
order bo.demonstrabe this. 

Ho asks tho interesting quostions: “ May 
it not be that the whirlvind and the water- 
spout proolaim the presence of entities of 
thermal energy, the whirlpool tho prosence 
ot am entity of gravity, and the sound-waves 
recently photosraphed the presenoe of the 
entity of sound force?" He maintains, also, 
tha if the conditions are constant, the entity 
will be constant. Á prime eondikion must 
te íhat the energy le able to mold the sub 
stanea which is he medium ef its mand 
tion into ils own form. Its power to do this 
demonstrates that íb is a force-entity. 
Mr. Kinraido proposos to experimont with 
other forms of energy and bo obtain, if 
possible, a complete demonstration of this 
theory. 


THE PASSING OF COCK-EYVE BLACKLOCK. 


BY FRANK NORRIS, 
Author of “he Qctopus;" ete. 


WEL m' son," observoð Bunt about 


half“ aa hour after supper, “if your 
provender has shook down comfortable by 
now, we might as well jar 100s9 and þe 
moving along oub yonder.? 

Wo loft the fire and movod toward the 
hobbld. ponies, Bunt complaining of the 
quality of the qutii's meals. “Down in the 
Panamint country," he growleð, “we had a 
Ghink that was a surs frying-pan expert; 
but this Dago my word! That aim'b victuals, 
that supper. That's júst a! ingenious device 
for removing supertluous appetite. Next 
time Lassimilate nutrimont in this camp I'm 
sure going to take chloroform beforehand. 
Careful to draw your cinch tight on tat 
pinio brond of yours, She always swells up 
same as a horned boad s00n as you begin to 
saðdla up." 

We rode from the eirele of the camp- 
fire's light and out upon the desert. It was 
Bunt's turn to ride the herd that night, and 
Lhad volunteered to bear him company. 

Bunt sras one of a fast-disappearing bype. 
He knew his West as the cockney knows 
his Piccadilly. He had mined with and for 
Ralston, had soldiered with Crook, had 
ttrned cards in a faro game ab Laredo, and 
hað known the Apache Kid. He had fifteen 


separate and difforont timos driven tho herðs 
from Texas to Dodge City, in the good old, 
rare old, wild old days when Dodge was the 
headquarters for tho cattle trade, and as 
near to heaven as the cow-boy cared to get. 
He“ had scen tho ond of gold and the end 
ot the huflala, the beginning of cattle, the 
beginning of wheat, and the spreading of 
the barbeð-wira fence, that, in the end, will 
take from him his oceupation and his re- 
volver, his chaparejos and his usefulness, his 
lariat æað his reason for being. He had seen 
the rise of a new period, the successive 
stages of which, singularly enougi, tally ex- 
aetly with the progress of our own world- 
civilization: first the nomad and hunter, then 
the herder, next and last the husbandman. 
He had passed the mið-mark of his ifs. His 
mustache was gray. He had four friands— 
his horse, his pistol, a teamster in the In- 
diun Territory Panbandle named Skinny, 
and me, 

The herd—I suppose all told there were 
some tvo thousand head — we found not far 
from the water-hole. We rslieved the other 
watch and took up our night's vigil, It was 
about nine clock. The night was fine, 
calm. There mas no cloud. Toward the 
middle watehes one could expect a moon. 
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Hikola Tesla, 
for Transmi tl; 


Tesla was quick to dismiss the patent ability of Kinraide's work mentioned in Strong's letter, however the work 
was unique with regard to the patenting process. Likewise, later aspects of Tesla's Wardenclyffe patent were 
thrown out because of Kinraide having priority in designs - namely in the use of a toroid for an output terminal. 


No. 689,199. Patented Doc. 17, 1901. 
T. B. KINRAIDE. 
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BOSTON, MASS. 


March 14, 1904. 
Nikola Tesla, 
Electrical Expert, 
New York City. 


Dear Sir: - 

Some years ago when | was conducting a clinicin Boston Dispensary, devoted exclusively to 
the therapeutic use of the Tesla currents, | wrote you for information regarding certain technical 
details in connection with my work. You very kindly replied in a personal letter in which you fully 
explained the points about which | wrote you, and expressed your willingness to see me whenever 
I should be in New York. 

Ihave been experimenting and applying high frequency currents for the past ten years, and 
have devised and perfected a number of instruments for their use in medical work. In this 
connection | have been invited to lecture before the New York Society of Physical Therapeutics, 
next Friday Evening, March 18. The manufacturers of my apparatus are sending me one for use, 
and | shall endeavor to demonstrate experimentally the phenomena of high frequency currents 
and the methods of applying them in the treatment of disease. 

Ihave long desired to meet you personally, and to see some of your work, and if you feel 
disposed to receive me, and will enclose your address, and the time that would be most convenient 
for you, | will call upon you sometime on Friday, the 18". |f you cannot see me on Friday and could 
make convenient to do so on Saturday, | shall be delighted to stay over another day in order to 
avail myself of the opportunity that | have long desired and looked forward to with eager 
anticipation. 

Trusting that you may feel inclined to grant my request, | am, 
Very respectfully, 
Frederick F. Strong 


Dictated. 


West Rindge, N. H., July 17, 1906. 


Nicola Tesla, 
Waldorf Astoria, 
New York City. 
Dear Sir: - 


lam completing the manuscript for a treatise on the therapeutic uses of high frequency 
currents, to be published by the Rebman Company during the ensuing Autumn. 

As pioneer and originator of this wonderful form of electrical force, | naturally appeal to you 
for assistance. | should be glad if you would send me the reference to your various publications on 
the subject, and if possible, any reprints which you may have at hand. The original suggestion of 
the possible importance of high frequency currents as a therapeutic agent, came, | believe, from 
you, yourself, although the literature on the subject accredits D'Arsonval as being the pioneer in 
high frequency therapeutics. | should be glad if you would refer me to some published statements 
in regard to the subject, which | can quote in my book to satisfy the claim which | have always 
made as to the priority of your work in this connection. | should also be pleased if you would send 
me one of your photographs, so that | can incorporate itin the book. 

My work, for the past ten years, has been devoted to the application and study of the Tesla 
currents for therapeutic purposes, in contradistinction to those of D'Arsonval and QOudin which are 
used by European authorities. | believe that your currents possess a greater range of therapeutic 
value and are of far greater importance to the medical profession today, than any other form of 
high frequency currents or any other manifestation of electricity which is used. In order to 
thoroughly prove this point to the satisfaction of the profession, it is necessary to have your 
cooperation. Of course, due acknowledgment will be many for any assistance which you may give 
me. 

Thanking you in advance, and trusting that | may be favored with an early reply, | remain, 


Very cordially yours, 
F. F. Strong, M. D. 
ERSSEÐ 


July 23, 1906 
Dr. F. F. Strong, 
West Rindge, N. H. 
My dear Dr. Strong: - 


I note your request under date of July 18, and would be glad to assist you in the matter as far 
as | can consistently. | will first call your attention to such publications as have been made by mein 
relation to high frequency. Unfortunately, | have no copies of these papers, but may be able to 
find one or two later and send them to you. 


In the London Electrician of Sept. 12, 1890 is a letter in regard to a high frequency alternating 
machine which | had built, this being, as | believe, the first high frequency machine, and the first 
reference to high frequency work. 


There are articles under the headings “Notes on Alternating Currents at Very High Frequency“" 
Electrical Engineer (New York) March 11, 1891, Electrical World, Mar. 4, 1891. 


As a reference to alternating currents of high frequency, Electrical Engineer of April 1*, 1891 
and the London Electrical Review, April 17, 1891, also a reference to the same review, April 3, 
1891. 


There is a “Discussion on the Phenomena of Currents of High Frequency“, Electrical Engineer, 
April 22, 1891. Experiments on the Electrical Discharge in Vacuum Tubes, Electrical Engineer, June 
24, 1891, London Electrical Review, July 10, 1891. 


Physiological Effects of Alt. Currents of High Frequency, Elec. World, Mar. 4, 1891; Elec. Engineer, 
Mar. 11, 1891; London Elec. Review, Mar. 21, 1891 and the London Electrician, Aug. 19, 1891. 


Notes on Alt. Currents of Varying Frequency, London Electrician, Mar. 20, 1891. 
Phenomena of Alternating Currents of Very High Frequency, Elec. World, April 4, 1891, also the 
Electrical World of April 25, 1891. 


Induction by High Frequency Discharges, Elec. World, Feb. 20, 1892, Elec. Engineer, Feb 17. 
1892, London Electrician, Mar. 4, 1892 London Elec. Review, Mar. 18, 1892. 


Further Experiments with Condenser, Spark and Air Jet, Elec. World, Feb. 27, 1892, London 
Electrical Review, Mar. 25, 1892. 


Dynamic Induction at High Potentials and Frequencies, Electrical World, April 2, 1892, Electrical 
Review, London, April 15, 1892. 


High Frequency Electrical Induction, Paper read before Society of Arts, Boston, Technology 
Quarterly, Vol. 6, No. 1, 1893. 


Curious Effects of Hertzian Waves, Elec. Engineer, July 4, 1894. 
On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, July 13, 1894. 


Notes on the Effects of High Frequency Currents Passed Through the Body, Elec. Engineer, Oct. 
10, 1894. 


Dielectric Strength of oils in Alternating Potentials, Elec. Engineer, Feb. 12, 1896, Elec. World 
also, same date. 


Electricity at High Pressures. Lecture before New York Electrical Society, Mar 29, 1899. 
Published in pamphlet form, and | think | can send you a copy of this pamphlet. 


Apparatus for Obtaining High Frequencies and Pressures, Electrical World, Oct. 14, 1899, 
Electrician, Nov. 3, 1899. 


It is of course, impossible, without comparison of dates of early experiments to settle the 
question of priority, no such comparison having been made, but you will find in the pamphlet on 
“Electricity at High Pressures“ a reference to some experiments by Prof. Rowland of John Hopkins 
University which, indeed, involve the principle of high frequency induction from one set of turns to 
another insulated therefrom. Joseph Henry, many years ago, also induced by a leyden jar and 
condenser discharges, currents in adjacent circuits, and Henry pointed out first of all, the nature of 
the leyden jar discharge. | believe | was first to make a study of coils with air cores, that is, without 
any iron, for the production of high frequency induction, except in so far as the Henry experiments 
and the Rowland experiments referred to involve the same idea. | was, | believe, the first to 
employ an air jet on the condenser spark to increase the sharpness of the oscillations. Outside of 
these facts, and without any proper comparison of dates, it would be impossible to make any other 
statement. 


Mr. Tesla, undoubtedly, was very early in the work, and may have been prior, but | think he was 
undoubtedly prior as to certain features of the work. It would be, | think, best, however, in a work 
such as you are preparing, to simply refer to the published papers and descriptions, which, in the 
absence of other data, must stand. | should in fact, dislike very much having to be put in the 
position of making any statement on the point, and would ask, therefore, that what | have said 
above regarded as for your own personal assistance, and not to be published. You will see that in 
the nature of things there is no criterion for an authoritative statement. 


will forward photograph, if | can, as soon as possible. 


Yours very truly, 
Elihu Thomson. 


P.S. am sending you a copy ofthe pamphlet on “Electricity at High Pressures“. 


July 30, 1800.) 


A large number are rendering excellent service in eðito- 
risl and publishing oftices. Tax Er.scrmcat. Exorswær haa 
tes, suð will soon have more. Out in Milwaukee, two 
printing oficen have made a specislty of setting up from 
phonographs, the compositors dispensing with time-lionored 
*<takea'" of copy. Cleaner proofs are the result, Under 
með a réginna Eloenta Grenlara anan ta bn hærrnr te tho 
inoffonsive “ comp Á large number of lawyers, patent 
solicitors, stenograpbers, clergymen, authors, actor, masi- 
Gians, linguiste ánd other þrofsusional men are. using“ tbð 

únes. Án interesting and novel featare ís the use of 
the macbine for obtaíning daily reports from foremen in 
large fsetories, Such men can generally talk vigorously and 
well, bus a pen they sun and abhor, It has been díkcov- 
red, however, that they will “pour out heart aflaence in 
dscursive talk" npon a waxen oylinder ín a most admira- 
ble and effootive mannor ; and this naw mothod of faotory 
reports is naturally coming into vogue with gratiflcation to. 
all parties concerned. Out of the wholo #,000 machines, 
it is estimated that 75 per cent. are in business service. 
New York has alrendy 800 machines running. 

The motive power to run the macbines is a subject that 
is still actively discussed. This question can hardly be 
settled yet. The phonograph is driven by the ingenious 
little motor invented by Mr. Edison for the purpose; hut 
that motor is energired in Various ways, Sometimes the 
carrent is deriveð from aa Edison-Lalande battery, one 
great aðvantage of which is its constanoy. Sometimes the 
earrent is taken, through a resistance, from the inaandencent 
lighting cirenits. There isa very general prefsrence fr 
storage batterios, and nearly all the makea have bcen tried. 
With tbe graphophone have been coapled Lago and other 
molors ; and the small size Porrot has bven found very 
sccessful. In view of the fact that the 8,000 machines 
bið fair ta becoma #00,00 in the noxt ten years, it will bo 
sen that this question of motor and current for them is 
not one of the least interesting now before the eleotrical 
community. "Tho customer of the sab-companr pays #40 
for his machine per year, or the small sum of 75 contu þer 
week. The supplies are oxtras, of course, and there is a 
vast feld for work and íugenuity in many of their dotails, 
By and by it may become á goneral practice for the com- 
páries to funish the supplies to eir patrons on a certain 
“éflat rate" annual basis. 

Amaserment phonogeaphs are still mey, fór, although 
tinna sekiviðiuno la bes gfveu, þrn vn bn hardly 
entered on the nickel-i-the.slot period, when mnsio and 
oratorg, song and speech will be on tap, Nickelin-the- 
slot phonographs have proved ímmensely popular where- 
erer introdused, and thore is not the slightost renson to 
believe that the favor they are in will be simply a short- 
lived oraze. Every week brings forth its new singer, Íts 
new song, its new maroh or air; and tho pablic has an ear 
that lilkos to be tickled. "The phonograph as a Joe Miller 
jest book, telling the latest 25 well as tho oldest good story, 
is an amusing companion. Ínoised with a Járn and á 
Ísugh from Eli Perkins, it is in more senses than one a 
“hosling suc0ewa." 

The þr week, whioh has seen the issuanco of this pho- 
bograplic report has by strange coincidence seen, also, the 
Íssance of an orðer from Washington for the trestment of 
þbonograms as other ordinary mail matter. Tis is a stop 
forward, and will lend to other improvements and dovelop- 
tments, especially, it may be assumed, in the standardiring 
and unif ing of pöratös, so tit the am ranebine and tó 
same record oylinder serve tho same purpose every where. 


Tne Evan, Hr. Ésorkto Rattwav, which hs reoemtly been 
sgrped with the loragua srsteim and was started up on. €be áth 
July. ran from the start without the alightast. hitcM, although 
10 previous testa had been made of any of live powör or éleetrical 
t. The road was started with 9 cars, which they hava already 
fereased, and added another 300) watt genorator. Tha cars 
"um run free at tho start till 19 vílock, after which till 10 p. m. 
4057 nickals were taken in fares. 
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PROF. THOMSON'S NEW ALTERNATING MACHINE. 


Wiru the high spceds now generally employed in alter- 
nating current machines the moving coils are more or less 
lisble to derangement, so that thoy are subject to both 
mochanical a4 well as olcotrical strain. In order to ovor- 

me this difeulty and to obtain a compaot as well an efli- 
cient machine, Prof, Elibu Thomson has receniy con- 
strnoted an alternator in which all the coils are stationary, 
anð so hal no moving contaets whstaver are neððböry Íð 
conduet tho current from mashine to line. "The machin 


plates or sections 
cally a compound laminated ring. ÍV corresponds ín a 
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Flas. 1, 2 ann 8. -Tuowsos's New ALTERNATISO MAGhisK. 


mcasure to a fixed laminated armature, and ís supported in 
the interior of the outside ending, 

he end plates = >" are joined at their oater portions byr 
the iron frame-work or onsing #, dondistíng of a cylindor 
surroundiog the machine. Í is designed to connect tho 
outer edges of the end plates = s" maguetically with the 
stationary Jaminsted ring 4, surrounding the cr€ X #0 as 
to embraee the centrally projeeting portions of the oore 4. 
'To tbe innor siðo of tho structure a, and upon projestions 
extending raðially inward, are applied the coils, the rin 
and coils thus resembling á multipolar ring or eylindrical- 
shaped magnet whose poles are on the inside. 

"The feld magnet coila are supported firedly in tho cas- 
ing and energir0 the multipolar Bold magnot 2, all tho 
poles of which are of líko name, as shown at 5, s, etc. The 
core x is fixed to the sbaft of the machine ánd has tho 
laminated pole pieces keyed to it. 

The ring struotura á Á has interior projcctions of double 
the number of the prójeting poles # v v, carried by the 
ring core-piece. (On these projeotions are firmly secured 
the coils in which ourrents are to be, induced, and which 
are connected to the line wires, The feld magneta, of 
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course, require to be energizeð by a continuous earrent 
which can be furnished by á separato exciting machine. 
The action of the machine ís as follows : The moving 
feld-poles # x *, ete., earried around on the reyolution of 
the oore-pieoe 2, pass in front of the coils in which the cur: 
rents are to be induced. The lines of maguetio force pro- 
jeoting from these polo-pieces cut across the wire on the 
coils transvarsely. "Tha direetion of the winding and the 
couneotion is stoh as to make tho effcota cumalative in the 
coils—that is, so tat if a polar projection “ passes, as ín 
Fig, 2, over the centre of one coil to that of the next its 
linós are enused to cut the wir lying between those cen. 
trox, half of which would belong to that. coil, the centra of 
which is being loft by tho travoling pole, and half to the 
soil toward th centru of which the traveling pole is moving. 
These actions of induetion repeatedly following one 
another will be accomplished without a reversal of magnet. 
ísm in the 09re-picea or even in the laminated ring strue. 
ture sapporting tho coils in which the ourrents are indused 
but, on the contrary, the lines of force will simply be car. 
ried rapidly past wire whose virtual direstion of winding 
is opposite alternately, and this will generate impulses 
without the necossity of magnotic changes of polarity tak. 
ing place in any of the ore-picces. Prof, Thomson is 
thus enabled to save a large portion of tho loss due to mag- 
io changes or “ hysteresis," in the íron of the machine, 
while still utilizing the iron to the best advantage in the 
uetion of thó magnelie masses subject to the mag- 
netiring actions of the Held-energiring coils. Thor is also 
secured a strong magnetie feld by tho expenditure of a 
minimum of energy in sustaining the same, besides whioh 
none of the wire of the maohine need revolve, thus dispens- 
ing with rubbing-surfaces or sliðing contacts when the 
machine is used for the generation of alternating currenta, 


ELECTRIC POWER AT GLOVERSVILLE, N. Y. 


Tu work now being done by eleotrie motors at Glovers- 
ville, N. Y., the largest glove manufacturing town in the 
United States, is of moro than ordinary interest, and presents 
ono or two novel features, "The Gloversville Electric Com- 
pany started their plant on December 1, 1889, and began to 
supply. elcotric power just a month later. "They are now 
operating 25 motora ranging from 14 to 2h. p., and these 
20 machines reproscnt #0 many dílfcront glovo factorios, 
The 34 b. p, motors run eight sewing machines each ; the 

b. p. from 19 to 14 machines ; and tho 2 h. p. from 18 to 

machines, The priccs for eurrent are #00 þer year for 
1 h. p. and #35 for the use of tho motor; #50 for 34 h. p, 
and #25 for usc of motor ; $175 for 9 h. p. and #50 for use 
of motor. The motors are owned and supplied by the com- 
pany. "The users have become familiar with their care, 
and they give very little trouble to the company in the 
care of them ; but they aro of course kept under surveil- 
lance and a wcekly inspection, 

"The service is furnished from 7 4. x. to 6 #.t , each day, 
with an intermission at noon, and proves very sitisfatlory 
to its patrons, The power is wipplied by Thomson-Houstun 
are machines generating Á €urrent of 6.8 amperes. These 
machines are used at Uic end of the day for lighting the 
town with are lamps, Tho motors used are the constant 
eurrent made by tie Excelsior Elcetrie Co., of this eity, 
and bare been found eminently suitable för their work. 
Tie Gloversville company now have applications for power 
as high as 40 h. p, and they are considering the advisn 
bility of putting in large generators to deliver a 500 volt 
current tó furnish power for that special work. The com: 
Jany are obtaíning their prime power from compound con. 
densing engines, that ancwer admirably proforred 
to the ordinary non.condensing high spred ty 

"Te company have begun to furnish motor 
4 h. p., running Lhe service rist ínto the houses of the 
operators, so that as the work ís pid for by the piece, they 
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can tako it home and do it outsiðe the fnetoris. This is a 
little point, but it has íta significanco. 

„The faotories really make money by the mators they pat 
ín, as thoy charge tho “help? that uss tho machines 50 
cents per“ week for the use of tho motor, the work being 
done by the piece, as stated above. At first no líttle 
objestion was made to this, but now the operators are glad 
!0 pay tho charge, for tho reason that they are enabled 
to do very much mors work with tho machine run by the 
motor than in the old way. There in thus a saving and a 
higher profit in the work for everybody concerned. 


FIELD'S MERCURY THERMAL CUT-OUT. 


The protaetion of telograph and telephone apparatus 
from abnormal currenta has led to the constrmetion of a 
lurigo number of out-vata, both eleetro-magnot and thormal 

their nature. In order 1v avoid the inuroduotion of an 
electro-magnetic device which might introduce retardation, 
and on the other hand to overcome the objestion to lack of 

formity and fragility in fine fuso wiros, Mr. Stophen 
D. Field has recently invented an ingenious cut-out in 
which mereury is einployed as the fusiblo, or rathor 
volatile, material, Another object simed at is to obtain 
such á constraetion that upon the cessation of the abnor- 
mal current the eirenit to the instrument is automatically 
rextored without the replaccment of any material in the 
out-out, 

The simplest form of Mr. Field's out-out is illustrated in 
the accompanying engraving, Fig.1. It consists merely 
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Fas. 1, 2 AND 3—FreLp's MeRcuy Cur-00r. 


of a glass tube with a fne boro wbich is filled with mercury 
as two condueting wires scaled in at the ends. The 
assage of an abnormal curreni heats tho merðury, 
vaporizes it and the pressure generated bursts the tube, 
thus rapturing the oironit. 

Ín order to proviðe for the automstio elosing of the 
eircuit above referred to, tlic construotion shown Ía Fig. 2 
is employed. Here a chamber is placed at one end of the 
tube, which is part flled with the mercury. "The air, 
which ocoupies a portion. of tho chamber, being an alastid 
medium, allows the expansion due to tiie vaporiation of 
she mercury in the capillary portion to take place without 
rupturing the structure, as the air becomes compresseð 
and the separation of the column of mercury in the capil 
larly tube can take place, thus opening the oirouit in a 
reliable manner withont dcatroying the apparatu, 

Another form of eutout, shown im Pig. 3, ímilar 
tv that sbown in 2, except that instead of leaving a 
open sir-space ín the ehamber, a rubber ball filled with 
sir ís placed in it and the ehamber completely filled with 
mereury | This preventa the csoape of tho sir from the 
ehamber into the capillary tube in transporting or handling 
tie appastus, while affording a sufllciently elastie medium 
lo preserye the apparatus from destruetion by the vapor- 
Þressnre gnerated in its operation, 

the practical advantages olaimed by Mr. Field 
for this form of cut-out, are first, that, if using only pure 
distílled mereury, it is possible to have absolute uniformity 
in the conduetivity of a given sire af eut-out. Again, thie 
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NOTES ON ALTERNATING CURRENTS OF VERY 
HIGH FREQUENCY. 


Sk Ka 


Tu interesting account of the novel oxperiments given 
by Mr. Nikola Tesla in the Æleetrieal World of Feb. 21, 
1891, and relating to the phenomena of alternating our: 
rents of very high froqueney, lead me 10 make a statement 
of some of my own obervations while working in similar 
direotions. "The highest number of alternations which Í 
have had at my disposal up to the present have been 8,000 
to the second, á rate somewbat below that whioh Mr. Tesla 
has obtained, but which, neverthelest, shows properties 
and brings about actions and results similar to those which 
he described. The physiological actions of these rapidly 
tltensting currents have been verg ably investigateð by 
Dr. Edward 'Tatum, some of the results of whose work 
have presented ín á separate communication, 

Mr, Tesla's expericnces in relation to the stati effcets of 
these currenta of high frequeney are similar to those noted. 
by myself, particularly be small srfsoe of tho oondenser 
which is able 10 transfer, or permit to be transferreð, a 
considerable amount of energy through a dieleotri, 
owing to the exceedingly high rate at which the changes 
of díreetion of charge are maðe. 

The following experiment which was triod by me some 
monta ago isintarsstingin bis oonneotíon, Áníngandssoont 
Inmp bulb was constructed, in which onl, sing Platinum 
leading-in wire was used, on the end of which, insido the 
bulb, was mounted a single slip of carbon, two or three 
inches in length, it being one leg of a broken Íneandescent 
lamp flament. "Two-thirðs of the lamp bulb was now im- 
merseð in an outer vessel of water, leaving the single wire 
above the water for attachment to the source of alternat- 
ing currenta at ono terminal, and the other terminal was 
connected with the outside water, which was rendered 

hily condueting by salt dissolreð thorcin. "The water 
surrounding the lamp bulb formed, of course, an outer con: 
denser coating, while the vacuous space and straight slip 
of carbon were the means for the conveynnoe of a charge 
to and from tbe inside surface of the bulb, which was, of 
course, exhausted to the ordinary vacuous condition, as 
found in an incandescont lamp, W hen an alternating poten- 
tial of about 1,000 volts, and with a rate of alternations 
up to 5,000 per second, was applied to the carbon strip, the 
álament wa brought to bright íncandesconca simply by 


the bombarding action of the residual gas, as ín tho 
Crookes tabes, while, of course, no complete cireuit ex- 


isteð, the condenser aetion of the lamp bulb allowing suf- 
fieient current to flow, Av the same tíme the glass of tho 
lamp þulb not, Ímmeresd in the water, beeðtna rapiðlr 
heated, indicating tbat that portion which was immersei 
in tho water would have become equally heated had it not 
been subjeoted to the cooling astion of the water itself. 

The retention of the are, as with direct currents, and 
tho high note evolved by it, havo been noted from tho be. 
ginning of my experiments with these high period our- 
rent. Mr. Tesla expressea surprise that he was enabled 
to hear the note from an aro in which tho alternations 
current were more tan 10,000 per second.  Mr.Teala 

lon me for ealling his attention to the tho fact that ho 
is taking as the limit of suðiion in this ease sounds from 
5,000 to 10,000 complete wnves per second, which is far 
below the limit at which sounds become inaudible to orði- 
nary cars, cases existing in whioh a pito corresponding to 
over 30,000 per second has been heard, according to some 
suthoriies. 

The cause of the persistence of the aro with very high 
period alternationa áa statad by Mr. Tesla is undoubteðly 
the correct one, í, é, that the gas stream has no time to 
cool between the altornations, and its variations of temper- 
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ature must therefore bo qui 

the vapor or gas stream con 

mains nearly constant when tho rapiðity of alternations ís 
suffciently great, 

The obaraoteristios, stated by Mr. Tesla, as roquisito to 
be possessed. by machines stitablo for obtaining oonstant 
current for the working of aro lights, are of course con- 
neoted with tho fuot that in such machines the oharaoter- 
istio ourve indicates a drop or fall in the eleotromoti 
force developed on a slight excess of current above 
normal and, on a decrease of current, a raising of the eleo- 
tromotive föroe to a point above the normal. 

Ítís not, however, in accordance with my experience, 
that the undulation öf the current is almost essential to the 
suocess of an aro light system, nor do Í think that properly 
eonatruoteð olutch Ísmps dopend for their s1000n8 ab ís0rð 
than do fnely construeted clockwork lamps, on tha prés. 
enco of a rapidly varying current due to á small number of 
ármature coils and correspondingly small number of seg- 
ments Ín the commutator, Ín fat, Í have run with per. 
feet success elutoh lamps in circuit with coils of such large 

duetion that any but very slight fluot 
wiped out, and without introðueing any particular differ- 
ence in the behavior of the lamps. lí probably is trae, 
however, that slight gentle fluotuations occurring at very 
moderate intervals may bo of benefit in the working of 
elutch lumps by keeping, as it were, the olutoh mechanism 
im a state of vibration or tendenoy to open or olose, but it 
can scarcaly be doubted that if this benefit exists for such 
lamps a símilar benefit would exist on the operation of 
eloekwork lampe, as a similar Áustuation would give rise 
to a continual tendenoy in such lamps to keep the detent 
or eseapement free enough for dslicately letting.go toeth 
for the feed ; but tho faot that large numbers of lamps are 
in use in which the feeding of the carbon, either by olatob 
or by clockwork, is under the control of á dorived oircuit 
magnet only, and that suoh lampa oporate with the great- 
est satisfaotion, sbows that tho undulations mentioned b; 
Mr, Tosla are not necessarily a factor to be considered. 
such cases the self-induetion of the aro branoh is negli 
as compared with that of tho derived oireuit maguet con- 
trolling mechanism, and the flustuations therefore would 
t to 


y, rigiðly during the experi- 
próðueioa of an únvarving or 
in driving tho genarating machine, 
Benni on not si sbinseð ir 
Íu making the notes on tho highly interesting and 
valuable account given by Mr. Tesla, Í ds 
ver way my notes may appear as criticism of Mr. 
views, they are not mad in any unfriendly spirit, 
the desire of reaching the exaot facts whioh ít is 
the objeet of soientifo investigation and discussion to 
ascertain. 


perfectly constan 


SITES FOR CENTRAL STATIONS. 


Acconpixa to the Ælektrotechnische Zeiteehrift, tho sim 
plest method of detormining the best site for a central sta- 
tion will be to find the centre of gravity of the system, 
taking tho values of various þointa Ín the area as pro 
tionate to the density of current to be supplied at these 
points, in which case tho total weight of coppor in the 
feedera will be at the minimum, This calculation will, 
however, have to be modified when the considerations of 
cost of site and rent and, it may be, oost of cartaga of fuel 
and so forth, are taken into aocount. 


THE ELECTRICAL ENGINEER. 


Letters to the Editor. 


ka al ommimlaationa may De draum up er brðaty 
4 pomi 


DISCUSSION OF THE PHENOMENA OF CURRENTS OF HIOH 
FREQUENCY. 


16 is not from any desire to havo the last word that Í have 
angwerod Mr. Tesla'a sfaternenta ns they appdarod ; íb has simply 
been to corrtet misunderstandinga.  Ín rogard to the experimsat 
which Í mention, áa performed by immersing ín water a lamp 
balb ín whloh a single strip of carbon hað been mountad and con: 
necting the water and the Blament to a source of high potential 
slernating current at high frequency, and whersby 
Garbón swad brought to bright incandescenea Í simply 
Gonduction througb the glasa could not hava had any effect ín this 
Experiment, Í made no general donial that a sliglit conduotion 
occurred with even tho boat dielectrios. "The glass Ín my experi- 
ment being immorsed in water, the assumption of, high tem 
ture whieli Mr. Tesla make as Ínorensing the conduetivity of the 
gium. Ís not to bocondidereð Ín is cuð, Tie glatr vas only 

ating where it rns not #0 immorsed, and where, therefore, n 
conncotjon with the circuib existed. 

Mir. Tesla base statoment,aboul dieleries, Ínsulaton, 
resistanco, perfsdt conductors, degrees of conduotiviky, eto., of 
Í sntemidnt Í maðð Ín rolstiba 19 big orperisnont and the pbe- 
nomenon it prosonted ; and ho een asks whether Í have “ 
never measured insulation reslstanca" and “by a conduction 
Current.“  Similar irrelevant questions follow this typical one. 
Í hata taid thas "if conduetion through the glass wérs a possi 
bility (in tbo experiment and acegunteð for tlio phenomanon prö. 
sentöð) thia action (gf charging a Íamp bulb ná á Leyðon jar sod 
teceiring a charge therefrom, could hot occur." Mr. does 
me the juice of appiying á ststamant rkioh rlata to a. par: 
tioular experiment and phoiioenon to classes and conditiona of 
Þhenomena which any ón6 at all familiar with the circumstanceg 
would rule out. Mr. Tesla says; * My statement that conduction 
is conornad. to some, fhough perhaps negligible, extent ín tho 

nt abova desoribed was, however, ímadó nöt only on 
accannt of tho fnet that all bodies sonduet morð or loss, but prin- 
ipally on account of the eating of the glass during the experi- 
ment." "The ítalies are ins. In tho experiment tha sag 
immöreed Ín cold water, and only that portíon not ímmersed and 
not in contact with tha curront conduslor or tho surrounding 
waar, was warmed. This disposod of tho of contónr 
Tona óf Mr. Tesla búseð on heiteð glass á the okpeFiment. 

Ín regard to tho estimate of the number of complala wave of 
sound cörresgonding te 5 given number of alternalons, Í frexly 
£onfess that Í was in error, and that the number given by Mr. 
Tesla is correct. The numbar of complete sound waveg des, að 
Mr. Tetla þólnta out, correspond to the number of alternation, að 
the expansion and the contraction of tho are stream, correspond 
ing to waro condenslon and rarefation, oocurs with ouch alcorna- 
tiðn. This in á póint wbich Í had missed ín the former consider. 
ation of the matter, but, of course, if the limit of audition Ís 
aboro any of the rat cöndidered, if would not affect the argu- 
inant oxcopt un Í reltea to ha degröð of approsimation to 

an 

"Without calling upon Mr, Tesla to state bow far ** Earth ís 
from Heaven" in his view, Í will simply stato that my experi- 
ment of Éveor six yeati mo, which called forth his remark, 
Gertainly did teach me sometblng then, and added somewhat 10 
Ey ínforsnatiða ín cersi direetfone. 

Í vas perfectly well awaro of to offeota of solf.industion, 
including impedance, pointed out by Mr, Tesla, whon 1 spoke of 
tiso insertion of a coil of large self industion into a eireuit of are 
lighta, as ateadylog tho current and Íessaning, íta undulationa. 
In regard to tho oifacta of self-inductiom 1 may state, that the 
properly of impedana Í harð alvayð as one of thosd 
ölfeota. 

16 Ís not true, as stated by Mr. Tesla, that selfsfnduction 
“ rendera tho undúlstions more pronounced." Whetber íb will do. 
so or not depends on the ahapo of the wave of undulation. Not 
all stinpes of wave have tie greatest rata of change when tho 
Current bas a small value. What Ía true Ía this respect of a sine 
curve woulð not bo true óf á saw-tó0th wave, But tho point un 
der discussion originally was the elfect of a largo self-induotion 
interpoæed in a eircuit of are Mghta in which tho Gurront was of a 
fluotuating oharacter. The current may be considered in this Case 
43 mads up of á ateady current of an average Gurront Valuð, upom 
which has been suporimposed an alternating current of small 


LApríl 22, 1891. 


valus, or it may be considered as maðs up of a staaðy current of 
less than the average value with a. palsating current of small 
value guperlmponöd.> "Thea , to DS arhet, of eðuröt, 
re maðð on tho baais that í th flaotuatlons tho strength of th 
current does not change very greatly, or that tho nalulinurn cur 
Font and te inasmunð Cursuðl valds are not far removed fföan 
the average value. Now tha elfsct of golf industion Íntrodused 
ínto much á eircait with Aro ighta is, by íta íypadance, to dímínr 
Íab tho value of that portion of the cufrent will Ís. 40 to speak, 
alternating or ft and whether tho waves of allerahting 
or pulsating currontt, so greatly díminisleð in amplitude, vill bé 
sharponed ór smoothed out by self induotíon vrill dapend upon 
their original foram. 19 tbe effeðt of sef.induction Ía produðing 
impgátnöe and thartors nætstiag tn valu of the etið 
or hltornating current strangth, supórimpossð on the much largur 
Satan} or sland surrent to hlön I rfsered a spesking of ha 
itmoothing nation. Mr. Toöla wa right ín bla general statnmenta 
st rns bur wrong a appleion of them a he se Í 
int. He was not right, howörer, in septrating tha eiloot ol 
Eagianoa ra nolt induötioa Ín thð oaso únder dlócumion. 
hare no dasire to prolong thia disonminn and will ledva out 
ot considerntion any réforeacð to eifscta on oluteh or clockwork 
Íamnps, or to the.phjslologisaloffoöta af onrronta. Í hava in the 
abote commenti cöndneð mpself strisiy to thosa matters which 
to have cleared up Ín soma way. Í hope that 
ín stating my position in reltiðn tð tho matter Í have mado 
mysa olsar 0 as to avoid furthor F 


Linn, Mass. 


ELIMU THOMSON. 


IMMMERSING CONVERTERS IN OlL. 


I hav reað a recent artiolo by C. BE. I. Brown on the “* Usos of 
Oil ín Insolators and Transformers." Mr.. Brown states : “'The 
pplcation of oil as insulasing material for transformers carry- 


a 
ing a very high potential was 

Brörn bimef, Ía vour Soarnal“ oð April ibth, Prot. Búa 
Thompson writca: “fg may bo íntoreating to yður readers to 
Ísarn hat tho uno of oil in 6ðnverters, vega e áubjeot of a ptent 
spplld for by ina on May Gth, 1857. or about fyr Yeúrs ag, tho 
súmbar of tho Ú. 8. Patont being No. 488 887" 

Í recoivod a patant dsted Oct, 23, 1878, No. 310,087, in which 
the following claim was allowed; ** The within-described method 
ot insulating indution coila or bobbins of wiro of electrical in- 

ring sald bobbína or Goll Ía a 


bination" of different things, but haring 
the fundamental principle of afl being used in induction coils or 
eonvertors or, transformers. He, dossn't make use of tho words 
* couvarters " or “ transformera." 


Punansurmia, PA, April 1) 1691, 


DAVIÐ BAOOKS. 


ELLCTRICAL ENTERPRISB IN MANITOBA. 


;, of tho Manitoba Gas and Electric Light 
recently Ínvited th mombors of tho city counsil to. 


by áð fesk. wide, Tharo ar 


Mr. W. 
Company, 
vorks 


tho company ín Winni 
The boilar house is 70 fest long 
nine steel bulers of 740 h. p.. Óna hundred póunds of tenn is 


carried, Tho snokestask, 

star. Tho engine, 

tains two páirs of comi 
200 and 400 


00 feet high, and fivo fosb ín dinm- 
dynamo houso is 80 feot square and con- 

ind surface condansing Brown aatomatic 
as 
engine weigls 164 tona, 

20, aað Úriros be largust belt that has bt ds 
in Oannda—threo þly, 3 feet 4 ínches wide and 88 feetlong. Tho 
ebafting with which Í is conneoted ís flted up with friction 
Hlteh pulleyg made by the Vulen Iron Company, from hic 
are run tveo Thomson. are mebines for ei and 
ir 
lurgs incandescont dynamos.  Thret incandesoont dynamos gf 
2,00 ligtit capacity are run from tha shafting, driven by the 200 
Á. p. eogine ás well aa the aro dynamos which are used for 
tis ign: The total capaoity of aro plant ís 125 lighta, 2, 

#- pr tha tolaloapaeity of Íngandesoont, þlant is 2.000 light, 18 
„with capaeitr for tvo more incandascent machines öf 2500 
to ba ínstallod this fall. Tha pumpa in connsotion with 
consist of one Blake air pump. ona cireulating pump, 
boíler focd pump, and one large Northey ausiliaey 
pump Átted up with 100 fost of inch hóse for firð protection 
þurposar "all Árivon br steam. Tho workshop contains 7. ps 
tó gas engine furniahing power for blaoksmith and machinery 
shops, ve 


Bihis 
each 
one du 


shops, whieh are tad with two aths. on 15 foot and on 34 
, sorow cutting machinas, emery whedl,grindstone, drills 
and pundbiag maabines al hr hannssry rpnirs for bölh aa 
and elootrioity, being done Ín these shops. 


SFEGIAL TEGHNIGUE FOR File orricr rrextuEur orr 
SVGGESSFUL TAKATHENT Or FOR APPOINTHENTS FAONÚ 
STREFTOGGÖGUR | NFKCTIONS HI B04t 

*tærnur Tinear") Plione Benwetn Í AND 3 PM 


sa) FREDERICK FINCH STRONG, M. D. SA BYR (fn FR 


ns sa €120 FOUATAIN AVENUR 


BokgArrin, Er. HouLyW000, Gatir, 


Nov 2l;Á51 


Dear Mr Strickfaden- 


I tried in vain to get you on the phone but 
no on þnsvered. Hope you are still well and everything is going 
finely with you. 

Í am now in my eightieth year and still taking 
patlents. our rent has been ralsed and we will be compelled to move 
if we can find a cheaper place, Í shall hate it as we have been herna 
for thirteen years and it had grown to seem like home. My five 
meter ultra short wave (which I call my "VITAL N RMALIZER) Do you 
know anyone with High Blood-pressure.Thirty two years ago Í was 
running a systolic of over Two hundred, The Met. Life Co rates 
High Blood pressurs as PUBLIC ENEMY NOL'ít kills 800,000 'annuelly 
(more than Cancer and tuberculosis combined Í am nov running. a 
norm l' pressure of about 185 and em feeling very well dispite my 
age. Are you still doing ELBCTRICKS? I have all my tesla anparatus 
and dont know what to do with it. Do you know anyone who would take íb 


off my hands. We are -sadly in need of money and I would sell all my 


H-F apparatus for fifty dollirs, You have no doubt seen the million 


volt coil which I gave to the Planetarium. Can you not come up and 
look over my, High-frequeney "JUNK-PILE". Today Jose Iturbe came in 

and played for us. He is going to try to sell my piano forme He says 8 
IS A VERY GOOD PIANO! Í also want to sell my harp We shallbe very glad 
to see you again. If this reaches you please call me up 


your old High-frequeney friend 


Ho kinish 7 Sl 


Letter from Frederick Finch Strong to Kenneth Strickfaden, from Harry Goldman Collection 


Kenneth Strickfaden, signed photo from Frank Jones Collection 


October 15, 1954 


Tesla was “Nick" to us, for my late father had the pleasant duty to write the checks for his 
millionaire supporters who owned Okonite Wire and Cable and who waxed rich on the lush profits 
of selling the telephone rights for Manhattan Island to the NY Telephone Co. for some $17,000,000. 
This was a tax-free transaction and that sum was quite a sizable one in those days. They loaned 
money to Marconi through their British group and financed in part Fessenden, de Forest, and many 
other lesser-knowns in the world of science. Tesla was their “problem inventor." 


They were not alone in their difficulties with him for J.P. Morgan, the elder, always had Nick as his 
pet problem. | worked for Morgan briefly on his palatial steam yacht, Corsair, as installation 
engineer and for Senator Nelson W. Aldrich on whose prize steam yacht, Alvina, | sailed as test 
engineer around the world. Both men had influence. Even John Hays Hammond, Sr., who loaned 
Tesla the cash for his robot was unable to understand this strange genius. 


Edison had tried in his hale and bluff manner to befriend Tesla but his remarks had been construed 
by the extremely sensitive Tesla as an insult. With his typical Europeon-Slavic ideas of gentlemanly 
deportment, he was a strange figure in the rough-and-tumble field of pioneer wireless and 
electricity. Most of the scientists that he met were good fellows. Some were of the back-slapping 
variety such as Edison, Fessenden, Marconi, de Forest, Fleming, Preece, Lodge, Slaby, Zenneck, and 
Seelig. The old New York Yacht Club group headed by Morgan, Gates, Rockefeller, Lieter, Davison, 
Carpenter, Bennett, and many others that my father knew so well, were all of the same order with 
perhaps a bit more restraint in being companionable. 


I knew these men and answered to their good-natured nickname of “John the Wireless Man,“ a 
title that tickled me no end as | liked to make sparks and create spectacular displays of high 
frequency. Nick, the quiet, studious, very proper, waist-bowing Germanic (Slavic) mannered 
Europeon, never seemed to quite fit into the cruder American scene. He seemed like a man apart - 
an individual of considerable reserve. This, coupled with his strange phobia of failing to shake one's 
hand and to dine with peculiar manners of hygiene made Nick a marked man. Many considered 
him a plain snob. Others called him a “Nut“ while others referred to him as “The Genius“ and were 
always making excuses for his actions taking pains to explain thatthis was to be expected of a 
genius. 


Those who worked for Nick were rarely taken into his confidence. His sketches were always in 
parts. His records were never complete. He feared pirating. He was pirated and it was a shame that 
the man who refused the Nobel Prize on the grounds that he was a discoverer of principles rather 
than an inventor should have been so pirated, lied about, and discredited by his contemporaries. 
They lifted his ideas and went merrily on as though Tesla's inventions were free property. 


lpaled around with men like Earl Ovington on whose Blerliot monoplane | installed my original 
system using the first counterpoise antenna in 1910. While Earl soared at some 1500 feet over 
Mineola-Hempstead, we carried on the first two-way radio from plane to ground. He became one 
of the first air mail pilots. Ovington was a millionaire's son and a close friend of Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted on a platform 
over the Crows at the old Madison Square Garden. He would let me venture forth on the glass 
platform and take big sparks of terrifying length off a wand that | held in my hand. | soon found 
that we had a daily matinee and evening demonstration for the duration of the electrical show 
which attracted vast crowds who expected to see us both electrocuted. Earl was a show-off and he 
loved it. | was a scared kid even though fascinated with the sparks that | loved. Tesla would stand 
by with a paternal eye on us both. Tesla put on parties at his lab for millionaire friends. Nick loved 
to get the lights low and put on eerie displays. | must confess that | tried to emulate him many 
times and it was fun. 


My first wireless transmitter of any size was a 10 KW open-core transformer and to that | had an 
open gap and a huge glass plate condenser in oil. With my huge antennas over Yonkers, | could get 
the distance that made the boys envious as | worked the ships in the mid-Atlantic. Prior to 1912, no 
license was required. The air was free and we pioneers did have the fun that no one these days will 
ever understand or imagine. 


Nick grew very peculiar with age. Louis Pacant, my old chum, used to visit Tesla. Louis had been a 
smart boy in that he signed up over nine-hundred theaters on sound across the U.S. When Western 
Electric found they had been beaten, they paid-off handsomely to Louis. He enjoyed that for, as a 
poor N.Y. boy who had worked his way through Pratt in Brooklyn, he got a kick out of rubbing 
elbows with the “big boys." As a quiet-mannered and discreet consulting engineer, he soon found 
Nick to be a companion of sorts. They would chat at Nick's penthouse but Louis could get so far. 
Nick had the peculiar reserve and suspicion that made him a unique figure. There were no others 
as close as Louis. 


I could ramble on here with much. | have completed a documentary on the history of radio and am 
working on another on Howard Armstrong, my old schoolmate, whom | helped with his first 
feedback ideas and assisted with his first patent in Yonkers after his father refused to support him. 
1 wish that you would get some sort of eastern Tesla club among the science teachers with the idea 
of letting the younger generation know some of the Tesla thrills of discovery. | would like to see the 
Tesla Society give a medal each year for some worthy scientific achievement. 

Unfortunately, words are totally inadequate to express the thrill of youth when engaged in pursuit 
of a pet hobby. | had so many in pursuit of electronics that | regret that | am unable to get those 
great big thrills into words that give justice to the years of wonder and indescribable thrills. 
Cordially yours, 


John Oliver Ashton 


Palo Alto, CA 


lExcerpt of letter by John Oliver Ashton| 


There is one man in the East who might assist you if you can approach him right. He is John Hays 
Hammond Jr. a millionaire who has his lill| at Gloucester, Mass. His father was a Tesla supporter 
onthe Robot. | knew many millionaires, but this one was a snob. 


I palled with men like Earl Ovington on whose Bleriot Monoplane l installed my original system 
using the first counterpoise antenna in 1910 and while Earl soared at some 1500 feet over Mineola- 
Hempstead we carried on the first two-way radio from plane to ground, | at "H.Q." in Yonkers, Earl 
aloft in his "fly". He became the First Air Mail Pilot. He was a millionaire's son and close friend of 
Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted to a platform 
over the crows at Old Madison Square Gaden and as he would let me venture forth on the glass 
platform take big sparks of terrifying length off a wand that | held in my hand which is turn jumped 
to the ball on the top of the Tesla coil. | soon found we had a daily matinee and evening show here 
for the electrical show duration and attracted vast crowds who expected to see us both 
electrocuted. Earl was a show-off and he loved it. | was a scared kid even though fascinated with 
the sparks that | loved. 


Tesla would stand by with a paternal eye on us both and smile for he was somewhat of a showman 
himself as you have read. His famous parties at his lab for his millionaire friends were famous and 
Nick loved to get the lights low and put on eerie displays. | must confess that | tried to emulate him 
many times and it was fun. 


My first wireless transmitter of any size was 10 K.W. open core transformer and to that | had an 
open gap and huge glass plate in oil condenser. With my huge antennas over Yonkers | could get 
the distance that envied the boys when | would work with ships in mid Atlantic. Prior to 1912 no 
license was required. 


Dear Mr, Anderseni 

Thanks „for you note of the Ilfth, I have been 
busy with =" bread and! ið Jen here Ei applioatlons engineer 
íng for an eleotronics JobborsAs an oidrr ottizon it seems that 
the better paying engineering Jobs" sre unavailable to us here. 
The eleotronlos firms are staffed vith "oungsters who resent 
m oldsters experience. | 


T hað a letter "from Botae sE boltow0. that I et 


Ernooð onoe when Í was sooking to buy: some businesses for a 


wealthy olient in, Gomneottout:1 have suggested to him that 

he might obtain more defiitbe information om the Big Oscillator 
Ehrough you Se. tha:Tagta: Museum? 

You might write to Mrs Earle Lewis Ovington, 

Santa Barbara, Caliðrnia „ She "ís the vealthy widow of my former 
£rlend in særly day el 60 EEoni0s) and sviðtfnn in New York,.EÆ 19 
became famous as the First lí oenseð Air Mail Pilot. He ad I 
“ma Bloxtob Menoplanes ab Gardrn City, Ta. in 190) win they 
were beautiful Iíttle teiry moths that flew at 75 MIP.H. over 

the heads of the admiring orowds in Sundays muoh like a cirous 
ar und a track with tall pilons as markera, The first radio 

"wo way set ves Ánstalled Ín Earlo's Bleriot"Dragonfly " at Garða 
Gity in 1909.It was a bread board affalr„tMe Had. 1otaof fun with 
16 andplonsering the sonterpiss á La whioh ís oredited tá 


(€5) , 
radio íðeas,I hope to get Böme eð cánnetoed story onspAper 
for posterity and dooumentarT purpos6s 80 that the Jounger gener 
ation mey >mow what íb was aði ss tm Ei the newsets of that 
day, I have Þr Lee de at d þeg | mentar to aðvise 
and encourage móe Að Bo he. ás going í 3 f 
Heat -Machinei Bak at 
A ólsansða and vin þ to ro. tetefi7, 
es v vonsöltantT' hað. áæiginal íðons to #01 the F.8. Þ ad 
called there in Vashingotn ið æð get ao vwheres They "now 
it af kpparent1y! they seourð aðranoe info on 1 tters shioh 
they olasstiy as naomedge“ þu, at 18. (ey beltis they 
have grabbed"knowl edge the „they aom't know how to apply? 

A number of the s0=calleð secret áevt0ss that thgy are mbíng wre 


old stuff years agoe The muoh telked of Wrist Sgtch Ral'io was 
a 


but1t at oub 1ab awey baok in 1926. Dr, Charles F.. Burgess 
built the fist portable in a að. friend 5 Eut.aBaomkt 
had it í hís consultimg ottio8,d ES Joi a a relic, Burgess and 
Louis have ' áeputbéd for a fi6lðs, bay ond the valeg where I 
"have an ídea there is plenty of research 0 ES accomplished too. 
Im verg glad to note of Jour progress toward a 
definite start m the Bulletin md 2 Fesla Joumal, If I may 
beof a sl sana me imons1 vould luke to help if I cant 
Femin a sort of a mas "hero with a man whom Í 
óp aða það has a Mineral Ore séebtor that separetæjany mineral 
" from 1ta gangue, eleotronicallye The maobino has gredt::póssibilibioad 
I have managedt o get someof the large mining compan1es interested. | 
Tæn I introduoed the ínvenbnr to EÐ of means vho backed him 
witha token allowanoo. He 1sh thorouyhly tipros4 081, business man 


and spent the mone7, un. eyss backera are' “þeeved “and will 
not invest more until he shows them all the machine workingae 


2 As thig inventor has been óheated befáre he ís so susplolious that 


sp 5 
tmó“refuses tp roveal thó wholð Ísedbeb #0 his baskorss Ho has 


applied for patents thrpugli a þatent lawyer friend of mine whom 


í tíbomtéht Antóthé ploturés' jolarð;'tlio lamyer“nd tho 4 
“e,BlA, stað had! td oorjörati nl Íþiperá wam do nóthing m.th the, 
ínventör wiio 1 8 íatuðborii íhrð ím11 nöt 'movo umlóss he gets more ? 
Kongó Tt::1y "an 'lpisað "that ís “eibarassíng tó mosI m the 
Ys to got the Wiióló sátbér 'úridór way and thero“18 mothing that | 
“TY Gan áð how but try and æösuðð 'á“nerþa okór!to bakdover te 
þrðsent báokars whð vant thar A ið f28:000).3n ho mean 
timð the'inventor rúág ál 1 'overat the bsok and call of the mining 
compánies who afó doing thágr bóst to' steal thdidea igf they can. 
The machiið ts“sald by big“authöritles to'bö'ondthæ mill revol: 
"utloncie the vinole minlpg 'próð ess “indhatrye R 
1 ma propósing $liat:some one inróst say $100,000 
in e hem company to“tako“over the peoserit'one'that “om !'t get 
- going dbe “to"persímality troúble"s“if you would líke more data 
on the' maohins!ist“m know, It'ís'an actualitynota dreameIt 
"orka. "The model Ís heres The inventor has investöd overði50, 
000 of His om money“ aiðis broke“ *Thát'mónsy. was“ spent in research 
prior bo tthe“fofming of the corporationslöt:m know 1f you have 
argomlintereactedencigh to want't6 s00 the machine and meet the 
ínvenbbr and Ímvostigate lt thoroughlyo 
í Thé taðy you mentlon:; as hólvang oalled upon OrNeil 
mdy havð been Mrs, Fritz“LowensteiníHe vas with Tesla and a pionæra 
There werð -a number“ of: German sympathizers'that Tesla knew, There 
vas quite a fuss at tho time.of W.Ws I,for my dad used to dine 
at a large German restaurent in NY with a man whom he hað bef rien 
æðs{i“might say in passing that my grandfsther.and my dað and I 


„all have had.a great trent board befrieiding invemtors and 
„ technical: menol:belleve I told, you how Grandfather was the 
oróginal-baker of „Bell in Salem but, Bell made a. flop pf the 
Harmomlo þelegraþh:.and felt. bað, begause Kligha Grey beat him 
Mat*mi stalgp "nade, Belle, Ho, hað.. lived at, 336 Ensex Street, 
a blook-away-from the: Sanders Mansion where he „established 
; hi,s-f1snb:lab in the, bascment and, later Anthe „git10s 336 Essex 
Street in Salem van bullb.and ooowpoueð by. mý famllyfor five á 
„„genarations, and grandfather „was. always helping others „Dadr?s. 
í vascof.-a 'símilarn:stripe ;and.kmów „80 many „of. the 1nyemtors that 
Dkontbe and his wealthy.telephone pioneer .colleaguðs backeds ) 
Well Ded-tise:to ötne in:this German rostakrant „„wherdhe enjoyeð 
the imported bear:snd.there, ha met this personable reð-beardðd 
young man who:became his charge. The man spoke English th 
perfection and had a PH.D„(Heidleberg ).He was in the ofl 
„business for some German company and dad helped him meet 
busindss men„BÞloprto.the mirsErsarked for D.E.BÆ:G. and 
sr  RuusJA YVIR TRA ATLA 
„ briefiy:for tho Atlantie Comnmiosbíon Cojasa,onsilbant 1 
installed radio:on the Argentine battle ships Rlvadavia and 


líonenaei mans taste. NaVi soff100land::ond.o me Gorman s hips 


under. Soblig, Boelme, .endotherse Í kmew men liko Zonnisk and 
Braun and other leaders in germany. The war broke oukel 

went into thg nawy and was forbidden to even mntion thier nAmöð e 
Dad folt hurt because 1f his friemd in the oll business who hað 
retormeð to termanys. One day:Dad pac tulzzeð „byrthkcold -F.B.I. 
-and was'pretty well poeveð a tthe troatmat a ceprd d him.an 
established busimexx mn with two.sons on the -servioe and he 

let them know íþ þooeThey finally reyealed that hís friemd Mo 
had visited oum place in Yonkers mas inymality.dne.of the seve 


sons of the Kaiser and a Major Ýeneral in the Army over therð, 
I-bellve he was killed in aotione E 


I víll keep you informed as Í ogs 


2261 SÉ Franola Brivo 
Palo Alto, California, 
September 22nd, 1953 


Santa Barbara, Calif, 
November 16, 1953 


Dear Mr. Anderson: 


Thank you for sending me the brockure, which Í haye read with 
interest. I recall that my husband, at different times, spoke 


„of Nicola Tesla as one of the Ereatest electrical geniuses that 
sver lived. 


I regrest to say that I do not understand much about electricity, 

T am therefore taking the liberty of Þassing on this literature 

ou have sent me to one of my husband's oldest and best friends, 
mg, who has been interested in high frequency almoði Í 
e. I am asking him to write you. 


í mueh for your thought of me in this matter. 


Ovington ; FS 
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OVINGTON AIR TERMINAL 
#ONLY AIRPORT IN SANTA BARBARA 
EARLE OVINGTON, A 


LES C. NORTMUR 
7 kasti 0 AVE, 
FROVIÐENCE, 
ÆKHOÐE ÍSLAND. 


Postcards from author's collection 


oplane 


G. H-Curtiss Winning Scientific American Trophy with Aeroplans 
June Bug'' Driven by a Curtiss Motor, Hammendsport, N. Y. 
COPYRIGHT (908 BY.N. M; BENNER July 4, 1908. í 
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Bulletin Number Three 


NOVEMBER, 1903 


Mentioning some extensive 
alterations and improvements. 

Some interesting matter on 
electrical apparatus. 

Information on the fitting of 
trusses. 

Á list of instruments and 
books at very low prices. 


The Story of a new Electro-Therapeutic Appliance. 


The brilliant achievements of seientific investigators in the, field of electrical science during 
the past decade have served to concentrate the attention of the medical profession upon the won- 
derful possibilities to be found in the field of electro-therapeuties. Although conservative mem- 
bers of the medical profession have ever been wary of experimenting in tho treatment of disease 
by electrieity, yet since the days of Gilbert and Franklin this important subject has been forcing 
itself more and more to the front, until many of the leading lights of the healing art are to-day 
mumbered among the believers in its efficaey. 

The wonderful discovery of Roentgen, made known to the svorld in 1896, gave a great impetus 
to the use of clectricity in medical and surpical diagnosis, which bids fair to he surpassed by the 
perhaps greater serviceability of the X-rays as a therapeutic agent in the trentment of some of 
the most formidable diseases which afflict the human race. Finsen's discovery of the usefulness 
of the ultra violet rays in the treatment of various diseases has given an added impetus to the 


subject. 


The Strong Static Induction and High Frequency Apparatus. 


„Among the first to experiment with the X-rays in this eountry, after the announcement of 
Roentgen's discovery, wás á young medical atudent in the eity of Boston who showed his 
by building for himself an apparatus for the production of the X-rays early in 1896. This 
nt, Dr. Frederick F. Strong, now instructorin eleetro-therapeuties in Tufts Medical College, 
the Tesla or High Frequeney type of apparatus for his experiments, and ib was not long 
ore he noticed that patients who were exposed to the X-rays generated by his apparatus were 
many cases benefitéd in their general health. This led him to investigate the therapeutic pos: 
sibilities of elcctri currents of high frequeney and high potential with astonishing results. Up 
has treated several hundred cases, many of which had proved refráðtory to other forms 

the majority of instances beneficial results have followed. 
a number of improvements in his apparatus and many ingenious 
application of High Frequeney currents, among others being the 
odes and other methods of treatment through glass. Dr. Strong has dis- 
a in the course of his investigations and has succeeded in adapting 

uses. 


ok giving in detail the result of his work, which will soon be put ín the 


twenty breaks þer second as ordinarily found in the Resonatur types, and even only two or three 
þer second as found in H. F. attachments for static machines, such a Piffard's Hyperstatie Trans- 
former. The enormous increase of the rate of condenser discharge in the Strong apparatus mani- 
festly increases the power of the apparatus in like ratio. 

Another unique feature is the air rheostat which permits of an exaet regulation of the dosage. 
Still another feature of mueh value is the device for regulating the frequency and potential of 
the apparatus, which is accomplished by alterations in the capaeity, induetanee and resistance. 
"These are placed at the command of the operator by means of speeially constructed high tension 
switches placed on one end of the machine. 

A point of much importance in this elass of apparatus is the question of insulation. This, 
we believe, has been satisfaetorily solved by Dr. Strong, who has spent many hours in his ab; 
tory experimenting with different materials and has finally obtained a substance of surpassingly 
æreater resistance than oil, and, therefore, an ideal insulator. Nor is the apparatus left to depend 
upon insulation, being so constructed eleetrically and mechanically as to be subjected to the least 

ossible amount of eleetrical strain when in use. 

The apparatus is manufaetured under the direet supervision of Mr. Barle IL. Ovinston of the 
Massachusetts Institute of Technology, who was connected with Edison's laboratory for ovei 
sa years. He personally tests every instrument, subjeeting it to double the strain while tes 
that it will be called upon to endure afterwards. 


High Frequency Therapeutics.* 


"the physiological effects of high froqueney currents are chiefly exercised upon the vaso-motor 
„gystem eausing a flushing of blood through the peripheral eapillaries, opening up the sweat glands 
ind rélieving local congestion, The blood becomes oxygenated and uri ndid is 0 Zed into 
urea and elimination of waste produets greatly increased. There is a marked germicidal action 
duc to what is termed “elcotrie oronization," which is the result of the large amount of ozone 
generated by high frequency current and carried into the tissues by electric bombardment. This 
ís of mnueh value in the treatment of infected sores, tubercular ulcers, chronic skin diseases, etc. 
"here is an increased ólimination of C.O.. and respiration is favorably affeeted. There is also an 
undoubted anesthetie action when the current is concentrated over a small area. 

Ti is obvious that an agent of such valunble and varied physiological effets must be useful 
in the treatment of a large number of diseases. Among those in whieh it has been found of special 
value are diabetes, gout, chronic rheumatism, obesity, hysteria, neurasthenia, insomnia, head- 
aðhe, anæmia and chlorosis, dyspepsin, atonic dilatation of the stomach, colitis, hemorthoids, 
óhronic constipation, prostatitis, neuralgia and pulmonary tuberculosis. Herschell has obtained 
excellent results in the treatment of gastric ulcer, ehronie gastritis and ehronie catarrh ol the 
intestines.i 

Among local diseases benefited by high froqueney treatment may be mentioned lupus v al 
garis, lupus ergthematosis, chronic ecææma, acne rosacta, psoriasis, pikyrasis, sei tiea, pruritis, 
rodcnt ulcer, trachoma, prolapsus and fissure of tho anus, ete. 

"There are certain essentials to be taken into consideration by the physician about to pur- 
ehase high frequency apparatus. Many ineffieiont machines of little value are on the market, 
and the purchaser should not ba misled by low price or unwarranted claims to purehase a cheap 
órinferior piece of apparatus. Á first-elass instrument should be eapable of giving 500 milliam 
póres or more of current in the secondary eircuit and should supply a heavy spray of from 5 to 8 
inches in length. 1 should be adjustable as io tension and frequency, as the low frequeneies of 
five or six hundred thousand oseillations per second are only suitable for X-ray work, the most 

 efticient frequeneies for therapeutie work ranging from a million to a billion per second. 
. "Miie Strong Static Induetion and High Frequeney Appuratus is designed with especial refer- 
ence to the above mentioned requirements which have been found by leading workers to be meces- 
to obtain firstelass therapeutie results. "The price of the apparatus with therapeutie at- 
achments ís $350. "The X-ray attachment is #25 extra, The Ultra Violet attaehment is also 
extra. These ean be obtnined at any time after the apparatu installed. 


* For fur Aatails of the. therapeutic uses af high frequeney currents see Chisholm Williams hook on 
él Ta, 89.75, For súle by Ötls Clapp ét Son. air nt ll R 


hell Manual of Intragastrie Technique, London, 1903, 


PT . 
#. Á Static Electricity. 


Tata private practice Dr. Strong has succeeded in securing all results from his apparatus 
that can be obtained with a Static machine. "The value of this fact can only be appreciated by 
so who have experienced the disheartening and unsuccossful effort to make a statie machine 
in humid weather. To those who have been accustomed to rely upon the cumbersome 
static machine with its fragile glass plates and its susceptibility to atmospherie conditions, this 
"neat, compact and handsome apparatus of Dr. Strong's seems a wonder. That an instrument 
which can be attached directly to any incandescent lighting eircuit and is not affected by moisture 
or temperature should be eapable of produeing the static breeze, spray or spark, or produce effects 
similar to the static induced and wave currents seems almost beyond belief. Yet all this and 
much more can be accomplished with this new apparatus. Tor that reason it is called the “Strong 
Static Induetion and High Frequeney A pparatus.? 

Among the late therapeutic appliances designed by Dr. Strong for use with his apparatus 
may be mentioned the Vacuum Head Spray, the Combination Fluorescent Eleetrodes, and the 
Adjustable Condensing Efjleuve Blectrode, with attachments which enable the operator to use a 
spark through glass or the effleuve directly against the body of the patient, either through the 
clothing or against the bare skin. He has also devised a unique apparatus for the inhalation of 
ozone generated by high frequeney discharges. This apparatus is constructed so as to eliminate 
the disagrecable nitrogen fumes, which is a great improvement upon the ordinary types of ozone 
inhalers. 


Ultra Violet Rays. 


Another late addition to Dr. Strong's apparatus is an attachment for generating pure Ultra 
Violet Rays of great power and quantity. This attachment is a modification and improvement 
of the condenser spark lamp used by Görl of Nuremburg, in which advantage is taken of the fact 
that the condenser spark is very rich in ultra violet light, In the Górl lamp the discharge from 
a pair of leyden jars is carried to a series of threc or four small iron balls placed about one-eighth 
inch apart. "The discharges of current are necessarily intermittent and follow each other at eom- 
páratively long intervals. Tn Dr. Strong'simprovement the diseharge from a condenser of much 
greater capacity ís utilized in such a way as to obtain a eontinuous are between the electrodes. 
Hence the ultra violet rays are much more powerful and of surpassingly greater quality. 


X-Rays. 


The Xzrays produced by this apparatus are: steady and powerful, seeming to possess 
large measure the actinic power of X-rays generated by a powerful coil, combined with the pene- 
tration noticeable in X-rays generated by large static machines with a great number of revolving 

 plates, The result is an N-ray that gives splendid definition for fluoroscopie work, with excellent 

sin radiographie work, the length of exposure being much shorter than is necessary with 
en the largest static machine. 


High Frequency Currents. 


Although Morton used high frequency currents therapeutically as far back as 1881, the power 
nsion of his currents were very low, being oblained simply From the discharge of a pair of 
and were by him denominated “Statie Induced Currents." In 1890 D'Arsonval 

his experiments with high frequeney currents and obtained some very eneouraging 

h a high frequeney solenoid. In 1893 Oudin devised his “Resonatur," which is the 

w. almost universally used abrond for the produetion of high frequeney currents. 

of apparatus some remarkable results have been obtained by Buropean eleetro- 


Unique Features. 


nts upon this type of generator have been made in the Strong Static 
cy Appratus, however. Among others may be mentioned the spark 
of the condenser discharge per second as against ten or 


Original photographs of Earle Ovington, developed from glass plate negatives by Robert Campbell. 


Full output of Strong-Ovington Coil, showing both sparks and effuve. 
All photos are from Robert Campbell. 


REMINISCENCES 


SE 
ROBERT D. CAMPBELL 


Robert Campbell, author of Reminiscences Of A Birdman, Living History Press. One of the most beautiful books, 
all of Earle Ovington's original glassplate negatives were hand-developed using traditional techniques by Bob. 
The machine is a replica | built of the Strong-Ovington coil especially for this book. 
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SOME PECULIAR PROPERTIES OF HIGH FREQUENCY 
CURRENTS 


EarLE L. OVINGToN, Eso. 
ASSOCIATE MEMBER AMERICAN INSTITUTE OF ELEOCTRICAL ENGINEERS. 


To the average physician the term “high frequency currents' is 
anything but definite. The term has been so often misapplied that 
there ís little wonder it is so generally misunderstood. Tn this 
paper it will be my aim to give an exact idea of what high frequency 
currents are and to illustrate experimentally some of their peculiar 
properties. 

What is generally called the “alternating current" is a current 
of approximately sixty cycles per second, or, as it is sometimes 
called, 7200 alternations per minute. This means that in one sec- 
ond the current passes through 60 complete periods or cycles. Let 
us assume the current starts at zero value (see Fig. 1) and increases 
in a positive direction along the curve AB. When the current 
reaches B it has attained the maximum positive potential. It then 
decreases along the line B C until it again arrives at zero as shown 
at C. Continuing along the line C D E the current traces a path 
below the zero line of the same shape and size as that above, arriv- 
ing finally at the point E on the zero line ready to commence an- 
other cycle. Along the line Á B C is one alternation and along the 
line C D E is another. The complete curve Á B CD E is a cycle. 
Hence there are two alternations, one positive and the other nega- 
tive, to every cycle. Electricians always speak of so many “cycles 
per second“ or “alternations per minute," and never reverse the 
terms. This is sometimes confusing to the non-technical mind as 
the manufacturer uses the more scientific term “cycles per second," 
while the local electrician usually refers to his current as so maný 
“alternations per minute." S 

In commercial electric lighting and power work 25 cycles per 
second is called a low frequency current, while 133 cycles per sec- 
ond is considered a high frequency. To the physicist and manufac- 
turer of therapeutic high frequency apparatus, however, 133 cycles 
per second is a low frequency. The latter consider a current one of 
high frequency only when it changes its direction thousands of 
times per second. These extremely rapid rates of vibration are not 
obtained by mechanical means, an electrical arrangement being far 
more satisfactory. 

The questions have often arisen: What is a high frequency cur- 
rent? How are we to draw a line of demarcation between currents 
of low and, high periodicity? T suggest the following definition of 

744 


á ssúming SR that by the A blek a currents we 


# ínéan 'currents obtained. by: disruptively dischárging a condenser.= 


"et us ste how. such €ufrenits. are. selaall 2 „prodtced: for -therapetitic 


= There are. se. mittióds st Benerating: ti a pela tigli frex.“ “ 


uency currents, the D'Arsonval, the Qudin and 'the Tesla method. 
le machine illustrated * {Fig. 2) is so designed: that any one of“ 
Ís may used at: will, that ís; either D'Arsonval, 


se or Tesla eurrents ate próducell. T skall try to show:you = | 


= Tnethis faer „Æ skall ask- -párdon' for íkiæ „frequent mention of niv 
1 machine. This í Árequent mention is necessary, furnishing,. as 
all the various Gurrents necessary. for the. following experi- 


For ah illustration let: usentirely discónnect the Tesla cöil teg: 
„úlarly furnished with the apparatus, and lead the heavy oseillatory 
current, which ordinarilv-excites the primary óf this coil, cutside 


— the eabinet- This result is accomplished by means of switches F 


“and Pin Fig. 2. Now. connect:this heavy oscillatory current to a 
oil, which is. simply three:turmns.of clectric light wire wound into 
the form:of a circle two and á half fect in diameter. By connect- 
ing metallie handles to the. two extremities of the:cirele of wire:and 


-<íturning on the current, we obtain the high -freqneney current of, > 


B'Arsonval. This ís nothing more nor less thar the drop in poten- 
= til Across this crude coil cansed by currents of extremely high fre- 
quentý eirculating: through the coil. In practice the. D' Arsonval: 
current is obtained from binding posts DD ín Fig. 2, and regn- 
- lated with handle:G. The. frequency af the D'Arsonval current-is 
high. but the voltage is necessarily comparatively low, being limited 
bv the. potential of the. transformer charging the coridenser, and 
govemmed by the length of:the spark gap. 
Ouðin added what he called his.“resenator" to.the solenoid of 
„ DíAfsonval and thereby. raised the potential of the currents. pro: 
—ticed.' Simee we cannot obtain something out of nothing, this rise 
— in! potential:is at the expense of amperage.- The Oudin current has 
a higher voltage than the D'Ársonval current, but corresportdingly 
less.amperagc. Á rough model of an Qudin resonator consists of a 
se er of wirc; the length of which, On must be carefully 


= Referring.to Fig.:3 we have here the. wiring diagram of the 
esla circuit:. It will he noticed 1 have marked the alternáting cur- ; 

: mains “low voltage, low frequency.". This is the. commercial 

ing current which usually has a periðdicity of 60 cycles, and 

'potefitial of approximately 100 volts. If the direct current only 


denser, and hence át-fhe two terminals of the spark gap, rises until 
the insulatíng layer of air between the spark gap balls breaks down 
= ue tö the intense electric stress. Á discharpe. ácross the gap now. 
— takes place and the stored up energy öf the condenser rushes across 


á Fo the unaided eye this discharge across the spark gap appears 
"to be.a single spark, but in reality it is composed of a large number 
-öf sthaller sparks or distharges. In fact:thé discharge ís oseillatory 

 inccharacter, surging backwards and forwards millions, and in some 

| stases billions of times per second. These rapid. discharges slowly 

— die óut, due to damping caused by heating and other losses. When 

— the discharges have diminished im intensity, or entirély stopped, the 

"spark gap assumes its original condition of high resistance. This 
í allows thé condenser to again become charged to a high potentiál 
and the above process is repeated. E 
#2 crÁn analogy to:illustrate the charging of a condenser wotild be 
í rsthe:case'öf a Spring steel röð, one end of which is clamped in a vise 
and.the other left free:tó vibrate.. If this rod be drawn aside and 


ly released, it will oscillate to and fro until it finally comes to 


OMé experimi 
ey-of the two. sa gaps. á 


g the Fréquency. Changing Switch (F:in Fig. 3) on.the' 
í HIGH let us turn on the current. Ás long as the en 

issinig ugh the gap is small the „ordinary device „works 

| bút it fails. almost completely when-we turn the Extra Power 


difhculty- was to greatly increase the size of their condenser. 
machine this ís accomplished by tutning the: Frequeney Chang 
g Switch to LOW, and a great ineréase in power is ol 5 
th a small condenser working on 2  higlt -frequeney and heavy 
ter, the örðinary spark gap ís practical eð wortíiless. "If the. cor: 
„denser capacity be increased the power of fhe apparatus is | fnereased, É 
„unfortunately an increase in the-capacity óf the condenser means 
ra decrease in the frequency of he oseillatory 'currents. produced. 
blem for the designer was to E "necessary. nt se 
p the. frequency high. s a 


S: exattly as we did before, the oseillations are not destro 
; thie.case. when the ordinary gap was employed. Furthermore 
wish to. call attention to the fact that: even on the low fregi 
le energy of the machine has been greatly increased by the intro. 
of this n p- Turn the Frequeney Changing Switch 0. 
Í and we get greatly increased power of the diséharge. á 
the ordinary gáp the condenser is charged. tr one 


á ; charges | 
eycle. of course each one of the sepa- 
decomposed and shown to llec- 


a and. low. frequency 
ergy, We þa that the í 
t 


each group, which. Á aðirátð the 


twice on "each. alternation. Keel 


eculiarity of higl 


eab req 
insulated conduetor ; at ísa þó 


ctitally short. ircuited. -by í a heavy. copper wi 
ncé. Part of the-current prefers the path of ri 
A þa the lamp rather than the, of low ti 
t i 8 ; 
„of high frequency currents Worth 

tion i is that they pass readily through what we call ínsulators. „For 

instance, a plate of glass about 34 inch thick, which wwðuld serve a 

an effeient insulator for eurrents of ordinary potentials-and fre- 

'jaencies used. with high frequency currents, might as well il be. 
 copper as far-as its restraining action ön the: curfents is con- 
cerned. Place it between the terminals of the machine and the dis- 
charge 'þasses through it with little effort. Furthermore there:is 
slight tendeney for. the current.t0 jump around the glass, evén 

hen the terminals are brought near the edge of the plate. The 

s a to go through the glass rather than around it 


sn 1. a 


on ÍR fg gi the glass ag I í 


H hts brightly although over á foot of space separates 
he energy passes from tlie.primary ting, to.the secondá 
ly varying electrostatic stress in the ether. We have. 
cale, the transmission of. „power without wires. 
place of the lamp in the foregoing experiment lei 
all þe of iron wire, and the Current fa ; 


fine "wire on a piece of. si and. 
wire tö a „metal. 5 
into the.electrostatic field the discharge: streams from the 
h-over a foot of space separates the'coil af 


Ás we. raise' this gr sn 


£ the receiver Hóes mot respond Sen 
red'by shifting the position of the needle on. se ; 
lges a before, these edges shoul 


tenisely interesting experiments which. may, be 
currents-of high potential and great Írequeney. Í 
Í the work so instructive and interesting, th 


ba nt tie past and consider ; 
Ive been made, st the therapeutic r gd Epli sú ii 
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HLOIt ÞOTBNTIAL DISCHAHOES, 
Tin various manifestatlons of hlghfronmener und 
hig-polentíal díseharges offer a ferðle feld of re. 
search, espeofally for the amáteir nvesgatór, alnoe, 
át is a subject 
that hú rocaiv- 
ed comparative 
y lóttie atten. 
tíon eanatdbring 
tes stgnineance 
ar rsvealed án 
tts recent app 
ettions to. el. 
trotherapy, rá. 
Moærmphy, and 
'treless telegra 
hy. 

The term 
eleetrie 
discharga“ ís un- 
derstóod 10 in 
eluða all molee 
of squaliratlan 
ot aitfareners of 
Þotentlal 
betsnocn the ter 
minale of a 
source at else 
tre anergy on 
their connection 
by a eondnefor, 
by the removal 
ot their charge 
bv á stream of 
eleetrieai part 
tlog of afr, or by a suddon distharge that brenks down 
the air or other Íntervening dieleeirie. These are the 
tre ehlef móthods of rostorlng the elelrleal equl 
Hbrium, and are known respeetlvely #s the conduetlve 
the connective, and the dlsruptlve dlscharge 

"The various forms may be furiher subdivíded ínto 
slernatín, ar, brúsh, brúðh and spráy, dead:béal, 
Samins, slowing, lateral, ogellating, perlodit, ttreum. 
lg, stratfled, ímpulsive; and perlodie dlschargos, and. 
these may be produced by utilllng a souree af úlreet 
or slternating current of low vollage, as for Ínstance 
a tommerelal goneratör; a high-pótential apparatuð 
as an induetlon coll, or á hlgh:jotentlal, high-frénuen, 
ey arrangement, a a Tesla call, depending upon the 
euirements of {he varíous case, 

Í thle review ie are concerned only wiih dlaruptive 
and connectiye disehargos, the former n Íts appllea- 
ton 10 yvirelssa lelogranhy and ihe latter Ín ta réla 
ion to the hvman body, $lnce only potentials sue 
ás ean be obtafned viti, an ordinary índuetion coll 
re needed For dlsruptive lscharger, these will be 
deseribeð rt 

In the produetion of a álseharge af hla nature there 
are two dlametrieally opposite conditions involved, the 
Est roproseuting an oseillator and sparkgap Ís an 
únenergized and non-conductive stal, and the second 
when ít is energlzed and rendered highly eondurtlve 
thu compieting the elrenlt, To bring about this ré 
sult the arms of the eselllator are ehargeð with high 
þótentíal energy impressed upon them, Wleh Ís sét up) 
ín he secondary of the coll fn the forin of virrenla 
(This klnetie energy is then converted Ínto eleelrostatie 
Energy, and hon the static charge 19 maximum for á 
sivan resistanee offered hy the dleleerrie between the 
Surfnces of the sparkigap olstirodeg hent lá eVolved in, 
sonsoquomee, and when a cortain erlledl temperature 
ís reached the poslilve eleetrode volatllaes, and HH Ís 
thie efect that form the Ínitfative In breaking down 
the dlelaerie of the sparlegan, 

(The law rolatlng to the hent evolveð states that Ár 


LKGKTING AN INCANDESONT LAMP 
SKORT.OIRGUITEÐ WIT HEAVY 
corpER. 


TE AVTOORAPH OF AN FLXCTRIC SPARK, WEIT 
TEN ON A PHOTGORAPHIO FLATE 
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5 proportional to the square of the eharsing current 
ind to the resletance of the álelestrie betvtaan the posl 
tlve and negative electrodes forming the boundarlos 
ot the sparkkgap. The energy that is emliioð from 
the positive slattrode Í proportíonal to the potential 
tllherence impressed on the oseillator svalem and the 
neei induetfvo ctpmelty, while át Ís Ínversölý na the, 
lstance separating the sparkgup slveiroðos, The 
length of tho spark that passes deponds also largaly 
on the following fartors, namely, the dlfferener of po 
tential between them, tbé eharatter af the medfum that 
separatea them, und on tho dendlty ör þrésttre of tí 
dlolectrle through which the dlseharge ts, 
íneroase the distance through whleh a sperk will pass, 
but á polnt ís qulekiy reached wherein á further dé 
erenso has the effect of cuttins down the length of the 
spark, and hence where a low vasium will permit the 
hhssago of hígl-þólentlðl eirrents over longer le 
tunces than Ín air, a hlgh vaeuum retards them even 
though the potential may be conslderably Increased 
Then again the metni of whleh the electroðes are 
made dotermines the sparkini capaelly te a cortafn 
appreclable extent since some retarð and other náslt 
tie prosent of Volatilieation, and fnally th size and 
shape of the sparkegap-elecirotes also have (belr ef- 
fact upon the dlscharpen 

From these eonsiderations át will be observod that 
who the eleeirodes are placed elosely together the 
Strength of íhe charglng Current ís ineresef, and 
henee 1ho het developed anser 1be temperature 10. 
rise, When the sparking díslance is greater than the 
maximum difference of potentlal enn enslly brósk 
áoen, a fatntiy lyminoue íscharge will be ssen an 


HIGKFREGVENCT STRFAMING DISCHARGS, 


ina from the positive elaeirode, egpóeialy Af Ít should 
bresent any sharp points, This phenomenn ogeurs 
Ím virtue ot the fat that métalie points aé more 
snsily hented thun those Ín the form of epheron 

When the charge and temperature reach a erlleal 
value á condveting mioroscopis tyrend of gnseous vapof 
is developed and thls Ís attrasted 1o the negative elee 
trode, to whlch ft passea bv the ati of the Jeast 76 
sístanee. When this Slamment brldzes he gap 165 dan 
ter is very grentiy ínerensed, he rexistance that was 
previously enormonaly high beeomes minímum, and 
the current surgea forth and back until he energy of 
tie system is dampeð out by the sum of the rest 

"We 'Tesia vm nót he first fo röðin ihe varied 
and benutiful forms of conveetive discharses he was 
hrobabiy the frst to eystemalíeally fnvostígate thom, 
Though convaetire álschargas may be fréquontly ob 
served from a þolpted posiilve eleeirode of an indue 
lion co, they are mök more ínlonso and bríllant 
when the potentlal and frenueney of the oseillations 
are steppd up by means af á sétondary transtörtnér 

"tie compact apparatu for obínlting high frégtönty 
and high polentlsl dlstkargos shown }n the llustra 
tons was deslgned by Prof, Ovington, who repested 
many of Texts egperimenta and ínlroðuceð several 
new ones during th recent eleciríeal exhibition at 
the Matlson Square Garden. 

With blah potentals and hlgh fréquoncles ho elee. 
trostatle feld is collapsed more easliy thar when those, 
ot lower value are renched, wie the osillaljons 
crense (he temperature developed hy the transitlon of 
static into Knetie enerey and for this renson the völ 
úme or ýanor jé ínereisod and an arð dhehárge 15 
lt, 

The faming and strénming dlscharges wblei are 


January 27, 190. 
orma at the connnetive álscharge ar6 clmely alli and 
vecur when the fregueney and polen(jal Ís fncrenset 
beyond a certain value; under (beso condions tho de 
charge amnmes defnile eharneterstira vholly ifr. 
amt from Ihose of the álsrupte Dlschare. In Ohcsð 


BORNING PLATINUM WIRE WITH URRENTS PASSING 
FHROVG TB BODY, 


vali í tel 


forma of discharge the energy þaðses between the les. 
trodes ax Tuminoue atrenma.. Such álséhargós obtalnöd 
with higlsfrequeney coils are diferent from those 
óbtainnd with eleetrostatic machines, us they lack Ía 
the violet color developed by the positive stalie elee 
trode as well as the bright slow of the negative elte 
troda 

When the frequency 
duce the ftyming and stresming díseha ten Ís Íncrensedi 
mere phenomena rógilt and a brush and spm diarharge 
ís ebtained. With sultnble eieetroles comprislng a 
large numbor of small points tho omanatlons rosemble 
eis from * gas-fame esesping under hlsh ressure 
According to Tesla *1hey not only regemble bm they 
are veritabls flames, for her are hof. Cortaínly hey 
ara not ae hót a á fame of súr, but ther would b6 
0 i€ the fregueney and þotsntlal wauld be sufbólentiy 
high." 

1 the frequeney and polential is further increased, 
the discharge will pass through several fnchea of sold 
atnss,  Orðinarlly glass Ís an nsulator of electrleily, 
únd vet ín this cute (he stróams low through Á sp. 
marentiy with the greatest freedom. Tha fiow of humins 
ðí enerey has á tendency 16 strenm out and 19 be dl 
ipated to such an extent that órhen the hrun á pro. 
dueod at (he positive elirode a9 disruptive dlsehargas 
wil) occur, even though the hand or an eondúeting 
object ís hold within the stream, and what Ís svin 
more singularyihe luminous stream it not at al) easily 
dehectei from 18 path by the aporóneh of út canduet, 
ing boði 

Vader these remarkble conditions the energy loses 
its property of produeing sensallon whan 1 comes Ín 
eontnel with or passes through the human body, and 
A person may now be ennneeted with the source of hh. 
Þotential and high: frequeney currents and be complete 
15 eharged, thougti he will feel nothlng; thæt he Ís a 
bortion ot“ an ogeilltor, however, cam be réadily úe 
termineð, for áf á vacuum tube Ía brought near any 
Þari of his hody át will glow due lo the oleetre waves 
emanaling from hlæ, "To illustrate how sbenlutely 
devoid the sensory nerve ro to thös6 eurreml 


and potential neceskarg 10 pro. 
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Jaxtary 27, 1906. 
Seum tube may be held in he mouth, and á €urrent 
pnssed through the Jam lghis it and hen continues, 
on ts course, passing through the membranea of the 
moutb, whleh ars perhaps he most sensltlvé of an 
in tho body, yet no sonsatiom whatever Ís exporlentei, 
Á haltdozen incandescení lamps máy be Mgbted Wii 
Gtrreni passing (hrough (he boðy and #0 sensatlon ja 
felt although Ínstant áenth would résult sverð the rate 
of oseilition reduced withim certain Mi. 

'To show the Impedane á eopper bar of large dlam. 
eter afers to a higlfregueney current, an Incandes 


Em Virus af Prof. Hells Tetrsheðral Ki 
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merhad in (herapeutie práetlee. Heat, light, and elec. 
trteity when properly applled have aðrompllsheð sur- 
rising resulis. Win Ihe apparatus shown mot only 
e various remedlal manlyulatlons of eleð. 
able, but eurront 15 als0 suppiled suitable, 
for produeing the Ara, ullrasvlólet Hgbi, te. 
THE ARRO GLUÐ OP AMBRICAÐ BKNIBIT OP ARR0. 
NAUTCAL APPARATUS. 
A most Inloresting oxbibl, Ín eonneetion with the 
Stxtn Annual Automoblle Show held recently in the 
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TNTERHSTING FÆHIRITS AT THE AERO GUÐS EXRIBIION, 


cent lamp is shortélreuitod across the former and the 
Gurrent ís thus given (he eholde of tvi af, gm ap. 
perentiy easy one of small ohmie rosistunee und hlyti 
impedanee through ihe eopper rod, or a seemingly more 
díeult one ot large ohmie resistanoe and low Ís 
Þedaneo through the lamp. While an ordiary €ur 
Mnary enrrent travorsss he latter palh, 

"The praetleal appllcatlon of these Álsehargea la found 
im raðiotherapy. Their use Ís being estended more 
and more, and by many it is consldored a ratlondl 


93 


bined box kite and neroplane. Myer's sletrleal torpedo, 
and Kimbalfs hellocopters, The orginal Hargravé 
box kis wút also than, út woll ae numerous módele 
designed by Herring and Chanule. Besldes these very 
enmplete exhfbita of apparatus, the walla of the róg 
were covered with a large rollection of photographs 
showing the maehlues of other luventort, slefi að 
Whitohoad, Berllner, and Santos Dumont; nað other 
photographs showing alrshlps and balloons ín Hlgbt, 
together with birdseye views taken from the same. 
n another róom einamalograph exhibltlons were fven 
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Herring's Dome Kite of 1896. 


minn, vi over la 


(One of the Original Lillenthal Gliding Machines with Which He Mnde 
Hundrols of Successful Flights, 


this bs a ride irb þe vi of tangir arinn. lesa ec 
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Sóth Regiment Armory, was that made by the newly- 
formed Aeto Club of Ámérlon. This exhibil Was the 
mont complete of té Kind avor held Ín any part of the 
word, for all types of fylng machinet, balloons, and. 
hirship wore roprosentod. In the sams room with 
Santos Dumont's No, # alrshlp was 19 be sen ond ef 
the original gilding machines of Here Oto Lillenthal, 
5 we) ax tho gasollne and stenmpropelled aeroðromer 
ot Þrof. Langley and the molor-Aríven neroplane mod 
óle af Hersing and Hargrave. Other apparatug shown 
óbnaistod of Prof. Belle tetrabeúral Kite, Ludl0W's com: 


tynico every dav, The víst shown consisted of motion 
þletures of the Vanderbilt automobile race, he Mount 
Washington hl eleib, ballbon asoensione, and expoti 
ments ín ralsing aeroplanes when towing them by 
meane of á mótor hat. In showensoe placed Ís the 
exhibition hall were seen prímitivo modela of ying 
machines from the Patant Ofboe at Washington, Jet 
(molora and other appllancen for neronanilea) work, to. 
sether with a eollton of books Þearing on the suðr 
set. Among the oxhiblis of apnaratus of hltoric ín 
orest woro the langa wood propellors whleh Mr. Her- 


USING THE HUMAN BODY FOR SENDING A WIRELESS 
MESSAGE BY THE DE FOREST SYSTEM WITH THE 
ASSISTANCE OF DR. OVINGTON'S MACHINE. IN THIS 
EXPERIMENT 200,000 VOLTS OF HIGH FREQUENCY 
GURRENT ARE PASSED THROUGH THE HUMAN 
BODY, WHICH SERVES AS A MAST. 
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Uncle Sam ' far-flung airmail 
system now begins its 21st year 
and this is the little-known 
story of Earle Ovington, wha 
piloted the first mail plane 
in 1911, and is still lying a a 
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By ISRARL KLEIN 
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Earle Ovington and his wife Adelaide 
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# Tpe Reality of be Vlnseen," 


Dr. FrepErreK FiNg STRONG 


Friday Evenings, January tftb, f8ih, and 25th 1907 


ANNOUNCEMENT. 


Physics of Elestriity, X-Ray Therapy, 
Elegirical Physiology, X Ray Technique, 
Galvanie Eleersity, Skiagraphy, 
Faradic Electric, Raðium Therap3, 
Sinasoidal Hletrsity, Finsen Light Therapy, 
Statie Eletrilty, Úitra Violet Light Therapy, 
High Frequendy Current, Hncandescent Light "Therapy, 
Mechanical Vibratin, Thermo-Therapy, 
Solar "Therapy. Induetion Cols. ð 
ea 10 ex 
"t the beginning of the present year the Boston Post-Graduate School of Electro. . a 
Mk aico/fnerapeuties and the Boston Post-Graduáte Schoðl of Plysieal 
Hkrrnasties unitsd under the name ofte BOSTON Pos-GkAÐuAra SeIM0Ot ner very 
or ÉLRCTRO-THNRAPRUTICS. how they al 
tig School, at now organined,ofers to graðuates in medieine thorough and 
comprehensive dacti ad inlcal satruetion ín the various department of lesir 
Hirnapeutias under the €areful diestion of competent intne to. 
Ee aur will over a period of one month, and will ínelade th above men- 
kioned department, and suði alfed subjects a seem appropriate and helpful 10 
tose pursuíng Ít. 
1 Ídaress a sort TÓM 
Ás opened during vii 
Ílðd a few suppletne 
Í and oxpresséð. hú 
Í gratiðed that his o 
í vas given h 


Tifa proof of the þórsiMdiiwe.of Materfaliration, Telepatby and 
Glairvoyndse. The verndlgr SA jag.and He relative 


unreality of the Ohjeetive, lyga and the ál 


* methods. 
"the lestares will be illustrated 
some of which hve never before bee 
the laboratry. 


liant experiments, 
emonstrated Outsitle 


"The course will be given twice duriy ensui 
ítimgand place tbeannonneed ter þó 
For further iformation apply to 


MRS. L. ÞENNIR MILLER, 
Lodge Room, #20 þruntington Chambers, 


The following pages are excerpts from a large scrapbook on Frederick Finch Strong's life, compiled by him and 
his wife Ethel. 


THE ELECTRICAL EXPERIMENTER 


Electricity and Life 


GIENTTIRIC progress during the past 
tfirce decades has perhaps  súrpast 
at or ll preceding ages but we 
re still ín he. kindergarlen eldss 
when se. compare what Ís know 

ah that yehjóh is sl to bé discovered. 

tisally fe same 28 tð tr 

ever, implyiag hat the 

truth 'or fact ws there al 

the time but Was hiðden, 

covered, ogcluded, or or 

cull; and í is not a fact 

hal many of the electe 

tal discoveries of today 

would have hen regardeð 

as supernatural ar oegull 

bv the scientiats af á fer 

Beneratians aga? Öf 

Gourae there is hthing sur 

Þernatural in the. sriöt 

sense ol the term. but 

many Hiings. remait af 

dt, sltho Science Ís daily 

únegvering new and hitir 

erto  undreamed:of mar 

si 

here exist great Coe- 

mic Forees of which we 

still know Þat te. Grnv“ 

ftation Ís one of ttse; wo 

know something of“ is 

Íavrs and the restite of ts 

action, þat nothing what 

ever bf its real, natu 

Blettrieiey Ís atother; of 

this we. know somewhat 

more, and. wa not“ recog: 

nie it in a variety of 

forms, as light, heat, 

ehemiönl *etion,  magne! 

fim, St. bur le etur st a 

ep mystery. Life-joree or vítal energy 

is another gróat Came Principle; thru 8 

action eledlrons ae formed Ínið. atoms, 

átoms intð moleeules, molecnles íntð eryst 
tals and chemicál cömpounds, and these 
into the bodies of plants, animals and of 
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ertu High Frequenty Ci 


„man, We have no name for his for, st 
ið asta the great Cgsmir Bla 

A on es ort fn India they el 
Í sið name -Prond. „Here in tie 

Bið we have not vet offil) recoge 


By FREDERICK FINGH STRONG, M.D. 


nized this force; it is quite unortholax to 
even suggest that i8 existe -simply because 
we have not been aþle to meagtíte and ré 
cord it by our still comparatively crade 
ltboratory instruments. 

Á few years ago, When almat every sei 


a 
a 
As clectricity has been the great field for 
Í 


licd to the treatn 
Krem ihat certain types of alleraatini €úr- 
rents of high frequency and voltage great 
Í faeilitate, the distribution of this, vital 
peindiple (Nerve-force, rana, or whatey- 
er you choose to call 30), and this explains 
the action af one of the most valuable af 
recent medical discveries, 

Ín 183, Dr. Nikola Tesla described in a 
magarine article the remarkable effects up- 
on himself and his assistants resultini Írom 
their exposure 10 the action of alternat- 
ing currents ol exceedingly high-voltage 
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lectro-therupauticn,"Tufta Meðleal School, Bostnnr 


Fel A 
a sárt 


sas tó Erst nia vort 
Sver done rifi the "fe 
Gurrent, tho d Arsonvil 
a Parið was then experir 
menting wil his fela“ 
tively“ Íoy voltagu cur. 
tentd, roduced Fróm 3000 
Eye akematars. Later 
Rpostoli  Dongser, and 
others. tepartel“ réma 
Sable renults from the gue- 
Fents Índuced Ín the hodlie> 
of patienia placed indiðt 
ðí huge solennidk ar ir 
óia fnra web hin Ér 
úueney current wet pas 
fg. Óthe elfeðts ghtained 
ðe tra tengi 
ppeti and weight, mine 
tóm of natural restful 
een, and merezse in tis“ 
sue combustion and elin“ 
Þarly tn 1895 the author 
devised, the first Fiaruun elecirodes Íor ap 
sliga cure ta té átu. Í 
iy thongandis of phjsieins arð sin tha 
die, often. mistalling it the Vísletrsy 
Treatment. This is of Goúrse a misuðner 
té Violet Íight ín the tube having nothing 
witatever ta'do with the healing elect prör 


dueed by the tranamitted eleetrieal oseillar 
tions, 
(Continued on þage 830) 
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A dozen pears from note; if Íhinga ga right, eminent occultlsts hope to split the 
tom and dlsoovar the funetion of cerlain ocfaves of elbration which have not 
vet been elassifled. Prof. Frederick Finch Strong, assisted by his wife, at the 
Thacsophical Convention now in session at Park Avenue Hotel, made sume 
experimenta wilh a milllon-volt, hlgh-frequeney eoil to prove the exislence of 
vibratlon æhich are not seen as light, heard na sound ar felt as heat. The 
Professor studied hypnatinm under Charcot and Kratlt-Bbbing, and hís in- 
vestigatlons are! largely in the súper-phystcal world. He was generously ap- 
plauded by tie assembled theosophists when he flashed forty odd octaven of 
„ tibrationa, of which, he said, our teneð tell ua nothing. 
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LISTS MARCONI | 
AS SPIRIT HUNTER 


Greatest Scientists Probing 
Unseen World, Says Theo- 
sophical Lecturer.. 


"me second leoture of tho series by 
Dr. Frederick Fineh Strong Wað gÍven, 
ín Odd Fellows“ Hall last might. Tho 
mala idea of tho eðcond leðtur8 WA 
t prora tho exlstoncs of llfs beyond 
our knowleðge. „AÉtual proof of sbirita 
"vill be #0 clearly defined án. tho, MEG! 
Víti 8 was dðolurel. by Dr. Find, 
txt Svan tha mört skeptical will be 
Sonvineed. 
Tingteðslona of tho spirit worlð, ha 
said can b obtained now with th 
St th Roentgen Bay and a fluoreseent, 
Serseni Bú selencð Ís. workiðE Of í 
Hiraen“ that vill rocelva  fnipregblond 
Srnir stromger than lEls at presnn þol 
Sa ið obtain. Dr. Finch statöð that 
lontista nt Mo wtElYr 
stenen of em etrRl 
made to coraminir 


ms BEYOND SENSE 


acture by ProtF. F. Strong 
er Auspices of 'Theosophlesl 
str 
| stariling and mystifsing státar 
ie me hy Dr Frederik 
frong of Tutts collegð last 
Í iho socond of his series dt 
on. “tie realma beyond the 
under the atisplees of tl) 
Beica ar of Syrinsflld. 
2 firir evening van 
Hao on tho unsgan." 
TÚ thöðslira-vlolet 
ray Si shówrn, Tenlaboratör7 DE00f 
EÐ tig leeturer's theððk of the exist 
force and malter beyond 


Ehare ís a ans of commur 
air aðals. Ble vi 
 Oluper Loka wet 

eitla. sina ellaveð 
þdkaona. "Thoto 

þan gin gt" selareð 
Fu Ínoyr ÁL 5 

að a soul from tis 


#0 Bre the third at 
Sight in Óð Follow" 
peaðk om "The sef“ 
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PRÓBING REALM Dr. Strong's Millon- Volt 


OF THE UNSEEN) 


Dr. F. F. Strong of Tufts to/ 
Leeture on Powerful 
Invisible Forc 


br, Froðetlk Fineh 
eihi. yeara Íeoturar on slectro-ihera 
Þeatior at Title Meðleal College, Hos- 
Fn will give í serien of Uhree unusual 
teetures on eleðtrielty n Odd Fellows 
Hall, Fynebón Stroel, next Thurada, 
Friday and Saturdny eveninas. 

Dr. Strong ís recognined 
ne lending eleotrical wuthorities of tho | 
goumtrý, and hið meperin 
fh föllöwod with kven inte 
erfino men, áð Well as by 
í whom tha mibjeot of elec 
Helys an abearbing onn. Dr. strotig 
father, tho. kot. Á 0 Strong, vin 

resldónt af Wells College. Fs:molh- 
Etnas a sister of Francis Miles Finch, 
the author öf the fous Clyil War 
þom, "The Blun and the Gray 
Strong wna a student úf 
Boston Unlversily and tho 
of. Berlin. 

— his latest  alao 
næ hla mil 
coli 

"Tin rat lecture, 
in te Tnseen' 
to whieh  þrestat-day 

lenda Bat earrjedi hún 

im beyond the ansa. 
stlsuon hn suonerdód Án 
the wird foroa wo kriow as él 
Eh aldna Ít to servant of rman, 
Bilhaugh sversone has grown #0 aðCs- 
fomed to it that Me would seen 
Gúser wfthont Ía daily. lse, vet mör 
Boiy knows what ecirieity really Ía. | 
Were it comes from, nor where ál | 
soen. 

Di. Strong, án thia initlal lecttre, 
vill snow Ey eleetrleal experimenin 
The existanca of ÁÐ ontaven ot Vibraz 
tions heyond thæ reach af búr normal 
öptið nerves, and of whiðh our sent 
öond abeólitoly nothing. "In this 1 
fara he will to the miillon-volt high. 
freduenay calls ona of the largest evar 
shown on the Íseture Blatfórni. The 
Bnormous | disðhargo —þroðuðeð, að | 
shown by the picture, 39 brilllant and | 
Tusnblek a gigandd eleetrieal tres 

Enda evening DE. Strong will tell 
at Háte and Inkelllgence in the Da 
lita in renlms beyond our normal slgnt | 
ör henrin, the. mei stop Ís to átlöðt | 
tie existence of Mtelligence behind | 
dkat Íife, símon where Hís Ís, there in | 
telligenok must precede íhe hí Men 
ot séionco have for psara bven Ínvönti- Í 
Eatine thig anblesta át vibratlon, flunliy 
Feaohíne the cnndhirion that different 
plana ör vonscionanesa correspond to 
dlkerins ratea of vikration. | Undar 
suitable condllionn thia theory may Þe 
family roven ta he fnct Dr. Strong 
li owlhy sleetrieiey Just how mat 
er and force, whleh þr 160 #Ublle 
$ibrating too raplály for the physleal 
hendes (0, grar. can Þe rénderad. per- 
Wöptibla bv Jaboratary means. Beau 
Hita egperimenir with wtira-violel 
Tan will he shown, also the mélhoð 
Bx which eclenee ha made the human 
ár Vislbln, 
ðslnji ygplur, stari 21 to að. 

ill bo "The scienoe of the New 
HV óna Dr Strong will Álscug 
fk process long kugwn #0. oeeultiatn, 


one of 


Ínour juli. beginning to. þe n0septo4 1 
(nðlndsip, herðhi. lredi Áinawledgr 
ki he iindd af Bíshor Dlanoa of 48 
roun“ development ol þojefs exiat 
ne in mana organ, haf Jatent. 
RS þverngu individual" "Misae facui= 
Kúra hava Íong þeon Féðognired bý átu 


Hving proved the existence of Í 


EROF. FREDERICK N. STRONG. 
ris of experimenta that Írinly Open 
ip q new world. Me pgssibilltiss vf 
this! superphysioat worlðf on, willoh 
Baison,,, Marconi, esia and other 
areat soiontistæ have dtuwn,| will Þó 
Þrasenled by Dr Strong Íh á minnar 
Al once clear and inlereðtíng, and EDIN 
sælar is gomsiðered an Írmpórtant 3 
lennon ol and. at addition Í0. tha 
utcat scientife kngwledge along the 

|iiað, These speolaculár experimenta 
reyenl th Fact thlt Just beyond tið 
Mbratons or elgit, haarins and Loldl, 
at“ beyond the. retim af the visible, 
fauíðible and tangiile, Me Vat feldi 
féhat man har mot hegtn to explore, 
new and fanclnating fella of thought 
ind  sjósulatlon opeð up. "The condir 
tinna of man's life, present und fullir 


(danan af gomul. ehemistiy Tie err 
stend) 


ale ni. MipergAneðig 
malts in Í damonstratéð 15 a þes 


ára suggested witii á force and ritlons 
al. jnlörprótatlðr that after hl 


euríptlort Gr an, 
kiris Íaborators 


Coil Discharging Electri 


city 


Dr, Stron 
* Strong Predicts That In-. 
tuition Will Replace Fo 
son in Future, 


In the third hecturo of hla seigi 10 


Héllostat, Hall, 1nst night, Dr. 3 
ÞE foretola that the 
óld ba 


tha ágen 
nignt mina halloð ið 
Wús aðjui 


the. auðlenog 10 #0 
= of then 
Þooplo gf the f 
d, would bo ab 
{eina fomaeivos when an 
Ínharmonius víbratlana, and 
ss, would ha aecompllihed 
of ððgtan. úp' transformbrg 1 
áin Áf every individu 
| ótransformera beins known tö mod 
ml soisnen undar he name 
Íbitultary body ana the pi 
ebleh ara organa for tl 
Ínnr slght and Ánncr hearlig-or 
ru Btúltiom. 
| FAicobol and tobaeco, saið Dr. Stra 
sland 
Ey tndse só or endenvorinr Ía d65| 
Velag Wieea hoðios, the results won 
elgur, pröðuðinE, gerst. apínal | 


TR 
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in pmtgn 

fs atulnpeini- lo efelip 

EÐ il torðonly viti 

Að adöpnt or ebarastar ln tie with 

ða a Í safe fo. forco onei 

En SE tlgnrophy. Dr. trans 

as PD? ger 9 male ið morð 

a A tg be gras ið 

Er evening Dr. Btrong will con- 
ER sprneeið viti á 

glkda hin aði gg óliova Hi, ut 

fn sossa si 

nk ev 

Hðasnatts balora. 
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elude „í 


| — wilb SEE THOUGHTS 


Dr Strong Predlsið But 
tifie Derelopments in 
íeal Bestur 


speaðð 

hla though 

þropheey was maí 

inn Song of 

(egó, Boston, in úiMythirð 

af lgeturon under (he aulgplet 
eðclóty in Öða 


vist eigir sjpnruðls Á 
Te ie Etislenoð of el 

an matter. Dr 8 
fl ea training ol) 


| nr. Frederick Þinoh Strong, for 
| giant vears lecturar on eleetricity at 
loston, Ís cöming 10 
svening to spoak on 
í tha Noyr Age;" 

is been giving á most 
otirsa of leturs Ín 
(he past wðök In Odd Fel 
id bringa to Holyoke thð 

jon vott high freauönt 
Íhað in Springfield and 


expafmlenta and dsmonstra- 

ho given and Holvoke stuð- 

sr look forward to a treat in 

in fagfure srhieh vill Þe given Mon- 

# eyéning in tie High school The 
ölure Ís freo to al 


OKE DAILY TRANSCF 


ateð Electra! u 
Kolvoi 
Dr Siðan nk sr0n5, a að 


bein gðving a Fbnles or 
mina 10 


lr ð ist Fear 

at hliða ray at 70 

far gn En sn ís 

navn esirioal súbjoðia. 
ir vitur ir 0 

mlionðk ótt highlýron on 

enudbljan siðgica 

fs N já will conduct other 


bít. EP. STRONG. 
I —— 
Ta hatur will bo of undóubteð ln= 
erpai tr Higi  sshool students aid 
Biratfleal axpetia as well Dr Blróng 
on this subject und 


v 
alvíns in Sorlngfold 
may ook fors 

falt vl mmtlol 


SALA 


“THE SCIENCE OF 
„THE NEW AGE" 


rétleriskk Pind Strong, legturer 


n elcetríeity at Tufts Medical sohoöl, 
þoton. will iscture at Greenaere ot 


rigay eveniris, Áuggst 3, the subjeðt | 
Z lence | the New Age, 
ie wótld ís é 


náugutate reyð 

all fiélda Á} humáh thónælif 
this 4) slveady. appar“ 

“ okangeðoatituðe að em 
titt men, þin rds the ded 

or thlnægaf life andlit Ís not too myeh 

a sas tfjat the renulia f modern la) 

oratoryðreseureh lingi Ínfuseð á, 

ot syiritahlity to tl hitherta 

Ss isticHlalm of slljáleul Béleng 


an 


dammanveð truth or religion. Words 
Fi a 


linds out of the real of “dead“ matter 
á of evor-living, evet=f0KI 


vott“ hig f5equeney :éðllðfg) 
one of the largest ever stown on thég 
letare platform. 16 gives a raðidiiiE 

ke diseharpa of slectrie fAMðiN 
úvr three fat high. The lecture 710) 
slven ín the Eirenton, the G: 
iaature hall. All Greendere 180! 
fee 10 the publio who are 0 
Víted to attend. 
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TheRealmsBeyond the Senses TR 


Uhe Reality nf the Hnsern 


A SERIES OF THREE LECTURES BY 


Dr.Frederick FinchStrong 


LEGTURER ON ELEGTRICITY 
TUFTS MEDICAL COLLEGE, BOSTON 


Ei 
Monday, Wednesday and Friday da 
Evenings is 
October 15, 17 and 19, 1917, at 8:15 o'clock 


Auditorium of Public Library 
Franklin Avenue near Fulton Street, Brooklyn 


Given under the auspices of the Theosophical Society 


þe 
95 Lafayette Avenue, Brooklyn | ala ina maeð 
al purpose ot Dr. $trong| | Í Wvíll Hallk om Vibration 
lence of today will bo € 

vóllant a 


hendi tlun 
finna trog SPECIAL 
in 


Arrangements have been made for a series of Læðtures ofn 


“The Reality of the Unseen,'' 
By DR. FRÉDERICK FINCH STRONG, 


(hetturer bu Bleckrieity, Tufts Medical Sehoal.) 


"tie Course will consist of three lectures given one Weck 
apart. ik 
Lactvas 1 The Nature and Limitations of Sense Per 
ception, The nature of mattar, and experimental demollslfis 
tion of substance beyond human perception. Tie luma 
aura made visible by scientific means. 


Lnerurs IL "The Vibratory Nature of all Phenömeud, 
Harmony and discord. Pitch and wave length. Tnvisible 
forces made visible by experiment. 
Lnerusr II. "The Common Origin of Matter and Foe, 
Universal Mind. Life in the Rock and in the Her, ð 
tifie proof of the possibility of Materialiration, 'Telepathy and afg 
Glairvoyance, — The permanene of the Ego and therelative ÍS) 
unreality of the Objeetive í a 
The lectures will be illustrated by brilliant experiments, 
some of which have never before been demonstrated outside 
tie laboratory 
Tie course will be given twice during the ensulng yeðri 
"Time and place to be announced later. 
For further fuformation apply to 
MRS. L. JENNIH MILLER, 
Lodge Room, $20 Huntington Chambers. 
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POWER TRANSMIÍSSION 


Dr. Strong Makos 


times a second, 


'e Various 
'al plane co1 


supply 
motive power 


for future car| 


Who Leotures at Lindell A series of three lectures by ||“ 


Hall Next Week DR. FREDERICK FINCH STRONG | 
k Lecturer on Blectricity, Tufts College, 
Boston 
LINDELL HALL, MAY 7, 8,9, 
8:15 p, m. 

With brilliant electrical experiments 
|Dr. Strong will prove that just beyond |{ , 

the realm of sight, hearing and touch, | 
S | just beyond the visible, audible, tan- | 
Bible, lies a wonderful world that sci- 
ence is Just beginning to explore. He 
will show how science has demonstrat- 


Dr. Strong holds degrees from | 
leading 


morro 
ceptioð 


Dr. Strong's million. 
giving a tree.like fla 


Volt coil ín action 


Invisible' Is Visualized 


Ethereal Magnetic Waves F rom FR Body 

ÆNÐ Þubisnea Photoprapn ((Eæolusive to the “Baaminer") of tho 

Íúnisible Emanations From Human Body, Discov red by Dr. 
Pinch Strong, Which He Saus Are the Hitherto Unknown Magnet 
Eotces Emploea in Healing. This Photograph Was Taken by Proefasor || 
W. Scott Lewis of Dr. Strong's Hands by Means of the “Violet Ray: 
Vacuum Blectrodc—pynich Was Dr. Strong's Invention and Is Used by tne || 
Bntira Medical Fraternity or Healing Purposes Throughout the World. 
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ev ening lecture | 


apparatus used 
junetion with 
dueney coil 
voltage, ís 
tions per 
means clouds 
known as “elec 
clouds of electrd 
ered by those sí 
fused to stuðy 


Astral Bodies 


By this appa 
on four occasior 
ize to members 
were neither 
dents of the oð 
spirit, bodies 
identified as fr 
One of these 
dier who was 


Mhree months al 


member of th 
in which he ap 


|ture, and was í 


bers.of the auð 
lute skeptics 
any such phei 
these occasioi) 
seek to proðj 
though each 


in super-gased 


12,000 years 
these occult| 
ships and 
even mounta 
“The Egy' 
mighty puzð 
neers, were 
by emigrant 
lantis, who 
these secret 


“Tn my lal 
tona," 3 


ed seientist, 
skeptical bl 
man ín the 
cult forces y 
form of nað 
controlled 2 
service and 
of men. 


leading selel 
entire facul 
cago Unive) 


bers of 


lt te Ch 


tok og 
k 


Inch Strong, 
' Matter ip tho 


A 
| FEW decggog 


M. 2130 North Vista Del Mar Ave., 
Hollywood, Cal. 


WARRINGTON, A. F. KNUDSEN, 
Vice-President Dean 
Phone 57552 


day Afternoon, July 6, at 3 o'Clock 
DR. FREDERICK FINCH STRONG 
Lecturer for the Theosophical Society 
“THE PSYCHOLOGY OF LAZINESS" 
principle of Inertia, from the standpoint 
sics and of occultism—with experiments. 
KURR ta $ 
A "May Reveal New Human Forces. 
ij | The Krotona experiments give rise 
s  lto.the hope that a techníaque, whereby 
BU new torces and kinds of. mattér may | 
be revealed and even“ the spirts of 
the departed communitated with, will 


Fr 
á be perfected. F 
hl . A 'sort of transformer prócess for 
the dull senses is being worked out in 


Bi í the hope of proving by means of ac- 
2 PS | ll tual communication with the dead 
R the theory held concerning the con- 


í tinuity of life after death. 
1 GANA Dr. Strong léctured yesterday on 
With Transformitne subject, “Direct Communication 
a | With the Dead by Wireless Methods: 
Be ing Worked „A Scientific Possíbility of the Fu- 
Mysteries. | ture." W. Scott Lewis, registrar of 
Ft "íKrotona Institute and secretary of | 
1ðthe Bureau of Science, has worked on 
many of these experiments. M 
;  communicaliol — What Lights Do We Not See? 
Europe at ííe pres, One experiment which leads to the 
kable state! belief that any number of things may 
k Finch he camouflaged under a kind of color 
mstitute of.which makes it-impossfble for the 
yesterday. |eye to detect is with ultra-violet rays 
'n made there,(Rare minerals, which respond to cer- 
nstrating the(tain wave lengths, take up and trans- 
further extend- form them so that they become vis 
plish this 


þr 

his presents the question: “How |ýl 

many kinds of.light are there that| í 

the. human eye does not register—| 
jóses beneath the surfaces at| 


þlind? 


RN 


#4 | ið L AUGUST, LA, 
- | Á 
| ; f Sunðag Frblir Ser 
| | oNA mu Gk 
| mmunity) enter pn 
July 3, 1919 KA mei 
a arih Vista Dal 


Spm. { BANIT, % 2130 Nani od, Ca 
ar Hollywood Blvd. and Western Ave.) a Í ap wasmmaron Á FBA 
ið 5755 


Höllyzsood especially invited á 


4 „30 
andar Alassn Atliði ról 
|. Smpleyet, BR. Ren OF THE Í 
HE LO anent lus 
(Ja 
2. sm 
í too fint 


ls = "the vali of elalrvólaat 
í SÁ -.. or múra o ángngs 
ensk Finch Strong, Subject: “The Believers in Theosophy Plan |'s í 


= | Sanitarlum for Study of 


|ey. 1919 | 
| Etherig Problems Tho möreen ÓF tie showing, 
np bt da ano vo 0 
il, = | tho. phýniólaria. "Fba | 
blir Sertires Ao dósnondirta Á Ag vann 1 só 40 Ía mala 
ot (mna'a atherte dðuðle and to emtábr Hble far any phystelan ta ug "0 
þú nartror8 á mmosarar Ho a sanitarlum for the metnshysióni ábóðlutöly dog not apana Mið 
Íó nrá bis Pl (ölnændóia and trettment of álsenda la ber  víslon of tja. opennior""" Í 
|íðin tnáie viích Dr, Preðseick Pinoh FINDER OF DiSEAðg 
(Strong, national leothror“ öf the Kro. á "Tbe, 
THE TEMPLE tóna Knatltute ot Thcogop ii Ex un. Á0l0nn 
dóri, narng 9 annaumeafnöi Á 
|North Vista Dal Mar Ave., today. 


That every visibls, body bas ás 
flura, or stherla double, ts fha opinion, 
ót Dr, Strong. 6 is concelvd. as a) 


Do ablu 19 demanstrate Ító existenge| BÁY tniionin tr 
ð Beyond an. qudsti as boð 
the Theosophieal Socisty. Tossa itep rað. fínaheg on a jarl reyni 
5 long maintaíned | show anger, but noble indígnation ls þí Ís. 
LOGY OF LAZINESS“ fint ever visible opt ás ts dup(a lleren:it50 ba rilanr mai fr stolna 
þat (óite in raílös of mattar t00 tína för aginir þessi yt le For Prastise 
vith experimenta. Í ordinary human görvention.“ declared) déstel. te tachnis of 
lay Revea Now Humen Force, Br Fé e ER 
(ie olana vfgerimtnla toi ir 
óp t0 the hope that a technlgue, Woreby | ág ter 
BUFlnow forces and kinda of mattér may þanga 
| bo revesied and even tho spirts of | ; 
tha dsparted communieated seth, will | making | í | 


be perfégted. tg a 
A "sort of“ transformer próteas for „6 j írlþosð 
the duil xenaes ís being worked öli! in (pa gelt en 
ie hópe ot proving bý manns Of át- in owe 
tat communieatlon with the bað ggg0g 
tie theary held coneörning the con 
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na "Institute and Sven finer 
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dot ha Bureau of Slerioe, hás worked on 


mat „of these experimenta. N. 
cnilor lghts Do Wo Nöt Scet er 
Br. Ona Hsperfant hh 1oddð ío the Erl mati gi 
state: nelfs tat any mumþar of things may (ibb doeton 

Ínci ha camouflaggd under a kind of color N Pr 
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ið dntao 10 with la vilet rat OM 
hic refjönd to 6. 
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the Obvious and Oceult 
Prof. Frederick W. Strong ín a talk at 
Blanchard Hall last might on "Who Ís 
This Man stated that Eln-| 
atela ís the.forca that Ís to synthesíze | 
the obvious and the.octult, the physfeil 
and the metaphysleal, and is laying the 
foundation for revelations that the world 


bas been walting for. % 


ar 


the Er 
tirougi 


| 
| 
a 


older n 

proves 
And 

|a respd 


sins 
NE 11, 1921 


{ done is 


| the 1eei 


| FLEUR 


'By FLORENCE PIERCE REED 
The local pot-þourri of scientists, 
mathematicians and philosophers 
| who are studying life ín the light of 
recently propounded “Theory of Rel- 
ativityr and have had:their school 
work on “time, "space," "force," 
matter,“ "geometry" and "physics" 
"knocked to philosophical smithereens, 
will hear a lecture by, Frederick 
| Fíneh (Strong, philospher, dealing 
with Einstein, founder, next: Friday 
at Blanchard hall. 
1s*Thís Man Einstein" will 
be his topic, and he will discuss at 


ot the philoso-| 


| F() | Í proa8ð 
Q 
ÉA. áter 0 
| By FLORENCE PIÉRCE REED 


ny 

Á ita discoverer or creator, as 
a bird'seye víew of 
“ Dr. Strong, who per- 
Violet ray, which has been 
Er to thousands, is not 
cæl doctor and a widely 

ty "on  orthodox sc 
it ís also a leader among 00. 
mtists. He is one of the few 
in the world whose ocenit 
have been made be- 
dox scientists in the great 
and have been ac. 

As a 


on of being present. 
OPLE THINK 
“the. name 


to have their thinniuð 
are aiding in the ið 
the world by thin) 


of 


which 
light ce 
it them; 
/STAKEI 
Like 
thought, 
at-the si 
suffers } 
between 
things 
objectivÍ 
Ti if all hu 
out of e 
Science 
“space' 
t proves tl 
llute as 
And his 
thoughts 
| scientists 


SGIENTIST IN, 
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(TALK TELLS 
EINSTEIN 


Einstein and hi Á 
fr a sia and hís theory of relally- | ygygtgra 
sy shoi be taken in homespathic fine progral 
(0s2s, sugar-coated, accordihg to Dr. | afternoón al 
Frederick Þinch Strong, philosopher { erick Finch 
and sclentist, who gave a lecture on | Mist H 
Propounder 
s This Man Einstein?" las | Mr, and M; 
Í night in Music-Arts hall. 


But FS 


THE ELECTRICAL EXPERIMENTER 


in the This method—employed by the writer for 


yed b 
each 


of 
metal electrode 
of thin nickeled 
ís and 174 inches 
| current is dif- 


s—enables us to obtain the wonderful be obtained. Close examination of 
1g effect of the high-frequeney cur- discharge will show it 
04 the whole body símultaneously, electric “brush'', 


The Accompanying 1l- 
lustrations Show Some 
of the Spectacular Elec- 
tric Spark Discharges 
Obtained From the 
High-Frequency Appa= 
ratus Used by Dr. 
Strong In His Lecture 
and Electrotherapeutical 
Work. The “Ladder of 
Sparks" in Figs. 3 and 
4, ls easily Produced, 
the Tesla Spark Simply 
Jumping the Gap Be- 


ton wires. 


with the local effects. from the vað ; 
with the local effects, from tlie vaðlum — distinct, delicate 


purple threads. Upon 


For the past few y. hair-like paths of light count 


- ; ars the writer has 58 milllons of jons (eleotrically-acti 

been in the habit of connecting the Tesla —St0ms), áre being Fa fl nu 
coil with an Autozcondensation þad (as tð.thé Þatient at a speed of over 60,000 
used ín the “D'Arsonval" and “Diathermic" Miles per second; the treated surface Ís 
methods). This is formed of two plates | tMeréfore being submitted to a literal 


bom- 


By careful tuning a beautiful effect may 


to be literally an 
formed of thousands of 
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ow that tho, exlfEin ended. the 
aye tears ear, Radio 
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Shows Dr tt 


(Tie Phi0tð Baron Cities. 


henomens of High Frequency. curfents. 
 Eaomékt, EKPEUMENR Í0F 
ns, 1917, the. writer. deseribed the. con 
sirudtion of a Tesla D'Arsonval high fre- 
hueney outft made from standarð “Wire- 
(ss? spparatus, consisting Í a JÁ or 7Á 
KK Ww. transformer with glast, píste con" 
denser and ostillaton transformer, 
Íatter used as a serits inductance to óbtain 
various efiests- from the "Tesla eoil, or as 


a 

FDiathermic" and “Auto-condensation' cur 
rents so valuable in the treatment of certain 
diseases, 

Many excellent results ean be obts 
from high-frequeney treatment aðmi 
tj by us vi ae le ar no knowd. 
edge öf. medicine. Á. physician's advice 
should always be obtainad before undertal- 
áng the treatment of any serious ca36, but 
ie amateur may safi) employ moderate 

ses of Tesla. currents, and even mild 

d autacondensation, provided. 
makes himself reasonably, familar vit 
aglementary prineiles of electrothera- 


ed 


former“ pils ano 
aelsing sorg 

ost of hem) vrsely refrain frotðg Si 
of te sinsgidsl, Galranie and stað eine 
more to ie fd sf 
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may tafely 
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Ei ð "Tufts Medical School, Boston 
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Enea Suða óð in Full Actvity, 


condenser, one segtion, of „005, miorofarad 
íwo sections of „Ob m.f., each in series will 
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Falind Var Sal röð 


requenGy 


lnduetance C ; ali 
solenoið), dy tuð #0. ha 
vire, woind afound a wgoden cage 8" ið 
íanite, 4 been tarna... 
að frk aþ:-Adjustable series gap, male 
#8 shown in Íhe diagram, Pig Í, he 
it surfaccs are af copper, turned in annú- 
ar concentric grooveg ha described Ín a 
trerigus tie“ "Copper vashera of JÁ 
32 mana TR 
The further construction and 
eraion of the gap ís Índeated í the 
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"The Patlent Slta on a Folding Gondensor Það Hlaced“ lr te Eh 
in one treatment Íyy the above teeingue, ing up the patjenfs arms. a all regula 
sing the Vacuum electrode over the nose - thérapentie Íigh-fréquenci outíts, a hot 
wire miliampefemeter is plactd bet ti 
Þátient and the maeline. "Ei Ís nót neita 
Sry ín conneetion riti the aðave deserbec 
ápnaratis, ag í only ddivers a maximum 
of 800. millramperes to. the. patient ar 
amount well ritin the límits of safi 
Í chronie Gascð autoeondenstiön shild 
en dal im tventy-minite trestmenta 
his trestment should never be given inn 
diatdly after eating, or in tnsts of FBrighi 
Diseise" or in organi heart trouble, Hl 
p fregueney treatments are“ f great valöe 
En sven in hest conditions“ but hey. shoulð 
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In nammátion fölowing aeute Íafet 
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jathermy. 
method the patient sits upon the pað as for 


Figs. 4 and 6. Gondonsar. 
Ína  Auto-Gondansatlon Treatment and 
Áuxillary Tin. Elactrod 


„and the thin slender vacuum electrode in 


the nasal cavity. 

In treatin; in diseases, such as eczema 
and acne, where we wish to avail ourselves 
of the antiseptic and tonic effects of the 
“efluve," we connect the efiluve electrode in 
place of the vacuum electrode, close the 
dises and gradually approach the bell of the 
€lectrode to the patient until a full, blue 
Violet efluve plays upon the surface to be 
treated (see Fig. 3). To obtain the best 
ellluve effects several turns of the tuning 
<oil should be used in series with the Tesla 
Primary (see article in May issue). The 
sfltna s als valuable ara general Sonic Ín 

ggish. conditions of the digestive systa 
áls in nervoas depressan and Tumetional 

lervous diseases. TR 

For the reliei of abnormal arterial ten- 

„and in the 
s well as ín 


autocondensation, but instead of the meta 
fandle we emplor one of the plats 07 
block tin; this ís applied in close contae' 
with the skin over the affected area, cov- 
ered with a folded towel and held in place 
by the patient; a sensation of deep penetrat. 
ing heat is felt, and relief from the pai 
and eongestion follons. This ís one of the 
most valuable methods in electrotherapeu- 
tic: ere it available for the general prac- 
titioner, or better still, in the patient's home, 
there is no doubt but that nine-tenths of 
the cases of acute local infeetious disease 
could be aborted. This ís also of grea. 
value in the treatment of asthma. 
Statistics show that one-seventh of al) 
recorded deaths are due 19, Pulmonary 
Tuberculosis — ("Consumption,"): proper 
sreament Ía te home 2 Bál.fekueig 
eúrrents yould greatly MereAse the, per 
entage of recoveries from this dread dl 
tnse. Dr. Howard Van Rensselltr of the 
Bling Tuberaulosis Horni hns reported 
áðr dk eina iy h frémeney treaimeag 
El Með percenlage ís Tepatiðd 
by Dr. Alfred Geyser of New York, The 
writer feels that this subjeet is of suíliciene, 
mportance to be freated in a separate ar“ 
Ep vil appear in next. mont 
Etmet ExpræiMæter under the. 
Tha Home Treatment of Tubei 
with High-frequeney Currengg! 
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Monochromatic Light 


An Entirely New Field Appears to Be Opened jor Investigation 
In Monochromatic Light Group 


The Cinema is the child of Cine- 
Light is 
and true 


colors. Physically 
octave of eleetr- 


sciousness of the man himself. 
Whatever we may 


these. Nor Ís he 
any or all of the states of color- 
consciousness which we call light 
he experiences these. The Ím- 
mortal Spectator and Enjoyer of 
the Cosmic Cinema—this is the 
REAL MANI 

The language of light is seven- 
fold—the speetral colors of New- 
ton. But we have to record this 
language on the tablets of con- 
seiousness by means of an oceular 
ewriter having but three keys. 
generally accepted “Young- 
Helmholtz" theory of vision postu- 
lates three end-organs or antenna 
merve unit. These correspond to Orange, 
iolet. Simultaneous exeitation of all three 
light in consciousness. Exeitation of Orange 
give subjeetive Yellow, Orange and Violet give 

(Green and Violet induce the Blue sensation. 
e has redluced all ponderable matter to units 
ns Proton and the Sg A Eg 
amib of negative eharge, groups of moving elec- 
all es of eleetrical eurrents. The 
'e state only in the form of the 
These two are the prímitive building 
material universe. According to the gen“ 
“Bohr Theory" the atoms of all the chem- 
are miniature solar-systems, each atom con- 
or more protons as central suns around 
various numbers of“ gá electrons in 
ta nt of sr él Fi elec- 
currents) cause some of ie planetary 
fn ER Na að sg 
0 ave been aceurately deter- 
“gplashes" they produce in the niversal 
| ether, correspond to the 
, tho “Bright Lines" of the spectrum 


really is is still a matter of specu- 
that we can say that while d 
dimension, an are 


Fræortck Fincr SrRoc, M. D. 


bon arc is of this class. (The in- 
candescent ends of the carbons, of 
course, giving out a continuous sþec- 
frum.) 

3. Bright-line Speetra: Emitted 
from eleetrified gases in the atomie 
state. These spectra are formed of ehords, or mathe- 
matically related single wave-lengths. About the only 
Practical sources of monochromatie light (from single 
wave. lengths) are vacuum tubes containing the mon- 
atomic gases Helium, Neon, or Argon at pressures of 
about 10 mm., excited by a fransformer current of from 
ten to fourteen-thousand volts. By adding metallie mer- 
cury to such a tube the eleetrified gas knocks out mer- 
eury ions and the tube then emits the familiar bright line 
spectrum of mere similar to that produced by the 
Cooper Hewitt Are, but without the large Percentage of 
heat and infra-red rays generated by the latter. 

The writer has devised a series of sixteen filters for 
úxe in connection with these vacuum tubes, The hltörs 
consist of various standard colored gelatine films, such 
as tl used ín theatrícal lighting, in combination, or 
used in connection with various commercial colored 
glasses. In this manner it ís possible to obtain single- 
„wave monochromatie light in any part of the visible spec- 
trum. „Light of the following wavolengths has been 
Þroduced: 

1. Red, 7032 A. U. (from Neon). 

2. Orange, 6882-04 Á. U. (Neon). 

8. Yellow, 5790-69 (Neon-mereury) or 5876 A. U. 
(from Helium). 

4. Green, 5461 A. U. (Neon-mereury). 

5. Blue, 4348-59 A. U. (Neon-mercury). 

6. Violet, 4047-78 (Neon ) 

To obtain a suffieiently powerful source of light the 
luminous tubing is formed into a close spiral about 15" 
long by 8“ diam. Sp tube length of about 
fifteen fest, Many uses for ht will doubtless be 
found in psychological and biological laboratories and 
very important and interesting results may be expected 
from future research work. á 

In order to obtain and investigate the therapeutic 
effects of monochromatic light the writer has employed 
groups of adjacent lines ín different spectral regions. 
One filter used with a Neon unit gives a very powerful 
orange red free from all other colors. It results from 
eighteen bright-lines. No data is available at the present 
time as to the physlological and therapeutic properties 
of this "up, but these are being studied. These lines 

ive a dominant hue of about 6300 A. 


mises well. 
ing 4 
SN ter used in connection 
Fla Noon maroner gendtator.“ líð isile lies arð the 
Blue 4359-48 A. U. and the Violet double line SU 
Á. Ú. Spectrograms made at tho Physics Department of 
tho Únív. of Gaf. of. Á. by Dr. Elis show, 


Et foseph Dubray has mað a seie8 of interesting 
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Light Radiations and 
Photography 


índer this pompous title, which 
A Þresuppose the writing of 
hsany völumes, the writer presents a 
few of a series of photographs taken 
recentiy in the eabinet of Dr. Fred- 
eriek Finch Strong, of Hollywood, gi r 
Snder well defined speetral radiations. The illustrations 
on the opposite page are more eloquont than any written 
Word and a simple description of the conditions under 
Yíhich they were taken will prove undoubtedly more ín- 
teresting than á long and dry sequence of words with- 
out the accompaníment of the visual interpretation of 
their meanings. áta, 

Dr. Strong ís an eminent practitioner and has car- 
ried on for several years thorough ínvestigations on the 
therapeutic effects of different kinds of ught radiations. 
His work has led him to the making of some light filters 
which transmit well defined spectral radiations. 

The light units used'ate either a mereury vapor tube 
or a Neon gas tube of the type iliustrated in th: engrav- 
ings. he filters are of gelatine dyed with carefully 
selected dyes and their transmission is determined by 
eareful spectroscopic inspection. 

"The two pietures at the top of the page show Dr. 
Strong with his small spectrostope, examining the radia- 
tons emitted by the lights which in these two cases are: 
at the left a blue-violet and at the right a deep red mono- 
ehromatic radiation, 

The lights actually shown in the picture were the 
sole illuminant used in taking the pictures. Panchro- 
matie plates were used. > 

Note the difference in value of the draped curtain in 
the background which was of a rather dark blue color. 

The other illustrations present pictures of a chart 
made of colored woolen materials, the colors correspond- 

to. segment bc le ön the chart itseif. 

picture at the left in the middle row was taken 


Technical Editor 


with the mereury. vapor tubes and 
the one at the right, in the same row, 
„was taken with the Neon tubes, botti 
lights unfiltered. 

'The difference of rendition of the 
color values are so evident that no 
comment Ís necessary. 

"he illustrations of the bottom row are pictures of 
the same chart taken with lights of the following radi. 
tions: 

The picture at the left: Blue-violet and ultra-violst 
end of the speetrum showing the three following lines: 
Blue 4358 A. U., Violet 4078-47 A. Ú., Ultra-violet trip- 
let 3680-50 Á. Ú. 

The visual dominant hue of the quality of light used 
in the taking of this pieture is at about 4200 Á. Ú. and 
A kautaphi energy peak is placed at about 4100 
'The middle picture: Photographed through a yellow- 
green filter transmitting radiations corresponding to the 
two lines 5790 and 5461 A. U. with a visual dominant 
hue at:5500 A. Ú. 

The picture at the right: Photographed through a 
filter transmitting the red-orange group of the speetrum, 
corresponding to twenty dominant lines in the Red, Or- 
ange and Yeilow, from 7063 to 5000 A. U. The dom- 
ínant, visual hue Being at about 6350 A. 

. No comment is necessary to emphasize the selective 
aetion of the filters and the response of the photographic 
material to the radiations transmitted by them. 

se The abridged Transaction of the Society of Motion 
Picture Engineers by Mr. L. A. Jones on light filters, 
which is being printed in the columns of THE AMER- 
ICAN CINEMATOGRAPHER at this time, treats the 
techníeal end of orthochromatie reproductions and dis- 
tortions so thoroughly and clearly that the writer refers 
the readers to this transaction for all further information 
on the subject that he may desire, 


Monochromatic Light 


By FrtpexicK Fixcn StRonG 
(Gontinued from Page 9) 
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induces natural sleep. It has been of especial value as 
an adjuvant in post-operative cases. 

An entirely new feld appears to be opened for the 
investigation of monochromati light groups through this 
novel method of generation. 

The results obtained with the “Blue Ultra-violet" 
combination call to mind an epigrammati statement in 
an interesting book written in the early seventies:— 

*, “Light, is Life.....Both are Eleetrieity." (foot- 
note) * From “Ísis Unvöilöd," by H. P. Blavataky; 1877. 
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“SpmpDbonic Mealing" 


A new method for the treatment of disease by the simul- 
tancous use of musical, colored light, delicate perfumes, and 
eleetrical high-frequeney currents, all the vibrations being 
harmonically related and attuned to the receptivity of the 
indivídual patient. A 

Health and Harmony are terms so frequently associated 
as to be often employed synonymously; without harmony 
perfect physical and mental health is impossible. 

“The Human organism may be compared to a sym- 
phony orchestra—the different organs representing the 
various instruments, while the individual players may be 
likened to the nerves and ganglia governing each func- 
tion, controlled and supervised by the conscious intelli- 
gence through the central nervous system (analogous to 
the Conductor, or Musical director). Suppressi or 
alteration of any one function disturbs the equilíbrium 
of the whole body, just as a single instrument playi 
out of tune will destroy the harmony of an entir 
chestra." (Quoted from “Modern Electro-therapeutics," 
by Dr. F. F. Strong.) 


The healing of discordant mental and physical conditions 
by the use of color, music, perfume, etc., was used as a 
method of therapeutics in Ancient Greece and was mentioned 
by Pythagoras and Hippocrates. "lt was used not only to 
restore but to promote and maintain physical and mental 
health. The recognition and use of this harmonic relation- 
ship between the human organism and its environment had 
undoubted influence in producing the perfection of body, 
clarity and poise of mind and flexibility of the emotions for 
„which the ancient Greeks were noted. 


The present age, with its crash and jar, stress and strain, 
— headache and nerve tension,—is the direct antithesis of the 
“Golden Age" of Greece. That this era of iron and brass 
should have produced a type of disease unknown to previous 
periods is only natural when we consider the discord in our 


environment and its effect on individuals. We f. 

called a “Race of Neurasthenics"; nervous a ða 
somnia, melancholia, etc., are manifestations of a GR js 
condition resulting from our abnormal methods of aa va 
called “Americanitis“). | Ole 


- c, flowers, cheerful sur oundings, etc., have long been 
recognized as valuable factors in restoring nervous inráli Is 
to health, but the use of harmonically related vibrations hí 
different types tuned and adapted to the various nerve cen 
of the patient is an entirely modern idea. It ha 

cently been formulated into a scientific system, the rem: 
able results of which would seem to justify the correctness 
of the theory upon which it is based. Briefly stated this 
hypothesis is as follaws:—For every individual there is a 
keynote or rate of vibration to which the various nerve cen- 
tres normally respond; and which corresponds mathematically 
to a certain note in the diatonic or septenary scale. Occult- 
sts of all schools and even modern psychologists recognize 
this individual keynote, and it is a well known fact that 
themes played in a certain key will affect a given individual 
more intensely than if placed in any other part of the scale. 
Many celebrated composers have had favorite keys in which 
their best compositions were usually placed. Healing music 
must be produced from instruments like the organ which 
give sustained tones producing a sense of relaxation and re- 
pose, whereas the percussive effects as from the piano, man- 
dolin, drum, etc., are exciting, and like all stimulants are 
followed by a weakening reaction. 


In addition to the musical vibrations we have, (1st) those 
which affect the sympathetic nerves controlling digestion and 
circulation; these are electrical vibrations and produce 10 
conscious sensation; (2nd) light waves which produce har- 


and (3rd) 


monious effects through their respective colors; 
n nature, 


the complex vibrations of an (at present) unknow 
which act upon the nerves of the sense of smek 

Dr. Frederick Finch Strong, lecturer on Electricity EU 
Tuíts Medical School, has been experimenting along these 
lines for the past fifteen years, and has perfected a ME 
in which nervous and mental diseases are successfully treated 
by what is known as “Symphonic sensation." Every 
centre of the patient is made to respond to the particular 


keynote or rate of vibration which is found to produce the 
most perfect sense of rest and relaxation. The technique 
employed is as follows— 

The patient reclines upon a couch in the centre of a room 

s of which are draped ín black; the ceiling is white 
Muminated indirectly by banks af lamps, every seventh 
lamp being of the same color; the colors employed are as 
follows, each color corresponding mathematically to a not 
in the diatonic scale:Red, (C); Pink, (D); Orange, (E): 
Yellow, (F); Green, (G); Blue, (A); Violet, (B). This ar- 
rangement differs slightly from the spectral colors as ordin- 
arily given: pink being introduced between the red and 
orange, and indigo being omitted. The couch upon which 
the patient reclines is connected with a special electrica! 
high-frequeney apparatus invented by Dr. Strong, which 
gives the seven rates of vibration corresponding to th 
diatonic scale of the twenty-first octave. These are used to 
restore or promote harmonious action in the nerve centres 
which govern organic function (digestion, circulation, etc, } 
The patient is first relaxed by a few minutes of general eles- 
tric treatment. The room ís then flooded with soit light, 
one tint after another, until a color is obtained which pro- 
duces a sense of rest and harmony upon the patient. This 
is taken as the “keynote"; it varies with different patients, 
but is always the same for a given individual. Soft music 
is then played in astower octave of the same . Soft adagio 
effects from muted strings, and themes in major keys being 
usually selected. If a Victrola be used the correct key may 
be obtained by adjusting the speed of the motor, Still better 
results may be obtained from the instruments themselves if 
suitably played. The choralcelo, pipe-organ, harp, cello, 
violin and zither are the best instruments for the production 
of healing music. 

The electrical apparatus is now adjusted to the *keynote" 
of the patient in the appropriate octave. For example, 1f 
the patient is most effeetually relaxed and rested by soft blue 
light his “keynote" will be registered as “A": (blue, in the 
color scale,) (light vibrations are in the 49th octave. from 
three hundred trillion to six hundred trillion per second.) 
Music is then played in the key of Á Major —the patient's 
musical taste being consulted in the selection of the composi- 


tíon. Musícal viíbratíons or sound waves occupy €leven oc= 
taves and range from 16 to 32,000 vibrations per second. The 
Electrical oseillations are made to vibrate to the “A" of the 
twenty-first octave,-the “C" of which is about one million * 
per second. Seven distinctive and delicate perfumes—true 
floral perfumes,—not coal tar substitutes,—are arranged in 
flasks connected with a nebulizer and compressed air tank. 
We have no “perfume scale" but by experiment we usually 
find for each patient a particular Áoral fragrance which .ís 
soothing and restful. Heavy scents are not to be used, — 
only a trace of fragrance,—a mere flower-breath,—is ne 
sary. When this is determined and. employed we have the 
patient's consciousness receiving simultaneously or “sym- 
phonically“ soothing and restful vibrations effecting the cen- 
tres of sight, sound, smell and vítality. The sense of luxti- 
tious relaxation and hdrmony ís most grateful to a nerve- 
tacked patient, and ís a most delightful and restful experience 
even for a perfectly healthy individual. 


While designed especially for the treatment of nervous 
and mental derangements, this method has proved of great 
value as a natural sedat ín the relíef of pain and conges- 
tion. In these latter conditíons local eleetrical treatment may 
be used in addition to the general routine. 


A. complete equipment for thís method of healing is being 
installed án the new University of Music at 221 Newberry, Í 
St., Boston. Dr. Strong will have personal charge of the 
work and will receive patients for treatment daily except 
Sundays, All treatments by special appointment. The prom- 
inent musicians connected with the University will furnish 
music in special cases. ; 


For terms, appointménts, or arrangements for private 
dlemonstrations of the new Symphonic Healing, apply to 


PROFESSOR ROBERT DOUGLAS, 
University of Music of Ame 


221 Newber 


1 


DEPARTMENT OF MEDICAL THERAPY or 
SYMPHONIC HEALING 


að 


Dr. Frederick Finch Strong, Lecturer on Elcctricity at 
Tufts Medical School, in charge of this department, has been 
developing this system for the past fifteen years. Heis well 
known as a Pioneer in electricity as applied to human heal- 
ing, especially so in his successful work with what is known 

“high frequency currents," and has perfected something 
for which the world has been waiting for centuries. 

The present age with its crash and jar,—stress and strain, 
—headache and nerve tension, ís urgently in need of new 
and rational methods of treatment. For those who are un- 
fortunate enough to pos sensitive, high-strung tempera- 
ments, especially to the overworked musician and singer, this 
department will come as a veritable boon. . 


The high frequency currents introduced to the medical 
profession by Dr. Strong in 1896 are not true electrical cur- 
rents, but are rapid vibrations electrically generated which 
seem to replace or augment the vital currents generated bv 
the body. 


This treatment, in its most modern form, and modified 
by other applications, is not a stimulant but acts as a gen- 
eral vitalizing agent, and no sense of shock whatever ís felt 
as with ordinary electric currents. It relieves congestion, 
promotes healing and alleviates pain. Impaired vitality, due 
either to age or overwork, is absolutely benefited by this 
method, and the whole nervous system is tuned up. Tn 
throat troubles of an inflammatory, nervous, or reflex nature, 
and particularly where the bodily force or vigor has been 
weakened by vocal abuse or bad training, it is of incalculable 
value. In fact, it ís the latest scientific word in this field 
of research. 


Treatments may be had either by Dr. Strong personally, 
or by trained assistants under his direct supervision, accord- 
ing to the nature or seriousness of the case. 


Appointments and terms upon application. 


Original glass plate photos of the Keely Motor, found in Kinraide's home. The second photo shows the windup 
spring-wound motor and air-brake used to operate the motor. 
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THE EXTRAORDINARY STORY OF 


JOHN WORRELL KEELY. 


By JúLtvs MoKITZ8N. 


DARADO. 
ury which has seen a Fulton strug- 
æle with an unbelieving public, a Morse 
bringing commercial value to bear on the 
eleetrie force, has witnessed also a 
ehasing multitude whose greed for 


AL as it may seom. a cent- 


made everything seem plausible—provided 
the “*genius'" at the helm had the magnetic 
strategy, necessary as well 10 his own sus- 


tenance and compensation. "The passing of 
John Worrell Keely, whose recent death 
came as a erushing blow to those with faith 
strong enough 10 endow a tuning-fork 
or a harmonien with mechanieal powers 
eqnal to a Niagara. has removed a char. 
aeter as unique as he was pusling. And 
vet in his purtieular ease the offspring of 
his brain did not even attain to the dignity 
of a patent oflice applicant. Nevertheless, 
millions of money spráng to the assistance 
of the Keely motor project when in the 
æenith of its quarter-of-a-century existence. 
Cofters, double-barred to rational under- 
takings, unlocked instantly at the sound of 
a phrascology. 
begniling. 
The speeter of the Keely motor stalks 
set abroad. The death of its maker; the 


incomprehensible as it was 


exposures and contradictions; the opinions 
of well-known men of science; the clinging 
to straws by those unwilling to admit 
financial loss—all the swift following inei- 
dlents in one of the most remarkable trans 

actions the world has ever known—con- 
spire to á lease of notoriety good for many 
days. 

John Wortell truth. a 
senius. His masterful capacity for keep- 
ing some of the world's greatest scientists 
a-guessing: his command of capital, un- 
limited at times, with which to carry on 
his **rescarches''; his letting it remain for 
the grave only to tell the secret he did 
not hold—this, and more, required a brain 
quite out of the ordinary, and eye 
with the cobra's hypnotic charm. Nothing 
demonstrates more conclusively this over- 
powering personality of his than the lapse 
of time, from November 10, 1874— when, 
in the presenee of a dozen well-known 
Philadelphians, his **vibratory generator'' 
was first exhibited—to the yesterday when 
Keely stood before another great seientific 
gathering and explained'' something 
that was never 10 be explained. Now. 
with one fell blow the seythe of death 

Ei) 


Kcely was, in 


an 
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has cut down the maker and his model. 
As a result, perhaps; another life went out 
of its earthly sphere as well. For that 
Mrs. Bloomfield Moore was heart and sonl 
in the Keely project, the words of Henry 
Dam, the eminent seientific writer, testify, 
when he snið, shortly after the death, that 
he had felt intuitively that when Keely 
died Mrs. Moore would not long survive. 
It matters not a 
great deal what was 
the agency employed 
by Keely when in 
the act of demon- 
strating his “hydro- 
pneumatic-pulsatingr- 
vacue engine.'! Was 
it  compresseð air, 
hydraulie power or 
eleetricity? The re- 
cent —exposures of 
trickery on the prem- 
ises point strongly to 
the former conject- 
ure, but the proba- 
bility is that the 
act modus operandi 
will never be abso- 
lutely established. 
Bringing the his- 
tory of the Keely 
transactions down to 
the latest develop- 
ments, the removal 
of the machinery 
from the premises oc- 
eupied by the *in- 
ventor“' stirred up 
matters asits remain- 
ing could never have 
accomplisheð. In 
the safekeeping of a 
friend of Koely's, in 
Boston, the motor's 
future is as obscure 
as if it had never 
been contemplated by its erstwhile maker. 
But the sceneg cnacted at the vacatedl work- 
shop; the evposures; the controversies; the 
violent persisteney with which the investors 
still eling to probabilities that do not seem 
even possibilities when viewed from an im- 
partial standpoint; the discovery of the 
hidden tubing, which eame about immeði- 
ately following the removal of the motor— 


Ti FRANSMITTER. 


all this has furnished experts an opportu- 
nity for advaneing theories that neverthe- 
less do not explain everything it is desir- 
able to have explained. 

When Clarence B. Moore, the son of the 
late Mrs. Bloomlield Moore, came to the 
realization that the memory of his mother 
was linked too elosely with her interest in 
the Keely projeet, to which he had persist- 
ently been an antag- 
onist, he resolved 
that now or never 
was the hour for ex- 
posing the trickery 
which he was con- 
vinced lay at the bot- 
tom of the thing. 
Keely's house was 
rented and investiga- 
tions were begun. 
Leading Philadel- 
Phian scientists as- 
sisted in the work, 
and the first dis- 
covery came in the 
shape of an immense 
steel globe. Almost 
covered with dirt and 
rubbish, it was held 
down in the earth of 
the cellar by heavy 
beams. When re- 
lieved of its ineum- 
brance, the sphere 
was lifted out of its 
resting-place, and 
subsequently was 
found to weigh more 
than three tons. On 
the top of the globe 
a hole was discovered 
and, screw-threaded, 
the eavity gave a 
wider diameter the 
farther penetrated. 

Immediately near 
the sphere was found an iron pipe which led 
for a distance of more than fifteen feet into 
the space under the front room. Here was 
diseovered a pit lined with wood and cov- 
ered by a trap-door. Fresh ashes gave evi- 
dence of a careful demolition of material not 
thought valuable enough for removal, and 
vet necessary to have out of the way. In 
these ashes, however, were found short sec- 
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tions of what at first was considered to be 
wire, but subsequently proved to be brass 
tubing. A large amount of glass tubes 
was likewise found in the debris. The 
fragments left behind gave striking evi- 
dence of the care exereiseðl in removing the 
Keely motor machinery from its home. 

The next day, still greater results re- 
wardeð the searchers of the premises. The 
room in the rear was curiously raised above 
the others, and this was the apartment in 
which Keely conducted all those experi- 
ments which had puzzled the world until 
his death. 


psychology at the University of Pennsy 
vania, and Mr. Moore, who had the investi- 
gation in eharge, the nature of what hað 
been laid bare now came in for earnest 
consideration. It was determined beyond 
a doubt that the tubing, and the spherical 
reservoir found in the cellar, stood concl 
sively for the argument that compressed air 
might easily have accomplished all that 
had been demonstrated so mysteriously by 
Keely. 

But before entering upon the more de- 
tailed account of what came of the ex- 
posure, it becomes necessary to revert to 


# ÞISINTEGRATOR,! 

When the floor was torn up. the revela- 
tion was complete. Through the joists, in 
holes specially eut for the purpose, ran a 
short brass tube. Other tubes were dis- 
covered also, and the whole went to show 
that the motor had been conneeted here 
with the spherical contrivance in the 
cellar. 

In the presence of Prof. Arthur W. 
Goodspeed, professor of physics at the 
University of Pennsylvania; Prof. Carl 
Hering, one of the most eminent electrical 
engincers in the country; Prof. Light- 
ner Witmer, professor of experimental 


AND LEVER FOR MOVING THE 


ERGY OR TH “ DISINTEGRATED} WATER. 


the year 1872, the year when the Keely 
Motor Company was organized, and the 


enthusíasm anent the “new force'? brought 
into the fold men whose very names 
at that period stood for common sense and 
perspicaeity. 

At the Fifth Avenue Hotel, New York 
city, a meeting was held, presided over 
by Edward B. Collier, a lawyer, who in 
his particular line of patent attorney had 
from time to time come in contact with 
inventors struggling for a hearing. The 
meeting was composcd of bankers, mer- 
Chants, seientists and. practical engineers, 
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and the result was satisfactory, from 
Keely point of v The project gained 
substantial assistance. Money was sub- 
seribed, and the following day there was 
placed in the hands of Kcely á check for 
ten thousand dollars; which, to do him 
justice, he immediately expended for 
maehinery, or material necessary for the 
construetion of his peculiar apparatus. 
In fact, whatever the vagaries of the man 
however much his ideas may have been 
beyond the limit of c that 
Kcely spent the money which he obtained 
in experimental investigations cannot be“ 
denied even by the most strenuous of his 
opponents at that time Small 
eonsolation this, to the many who fell vie- 
tims to the smoothness of his speech or the 
incomprehensible language which he em- 
ployed. At any rate, after being Inunched, 
the motor project soon found itself in deep 
water.  Funds began to get low. and bank- 
ruptey 
followed. 
Luekil 
a friend 
now ap= 
þeared on 
the scene. 
From one 
time to 
another, 
Keely's 
patron- 
Mr 


aw. 


MON selse, 


or now. 


Grass conrar wr 


Ér OR DOWN BY STRIKIN 


T WHICH KERLV GLAIMED COULD HE MOVEÐ 
TH #LTHER STRINGS 


Bloomfield Moore, who was left the exeeu- 
trix of her husband's will, advanced the 
*“inventor'' large sums out of the fortune 
aceruing to her from the estate. Now nnd 
then a halt was called. to be sure. but the 
persuasiveness of the *“inventor'? would 
make her rally to his assistance once more, 
and another lease of life would he accorded 
to the motor, 

A great publie exhibition was given in 
Philadelphia, but while enthusiasm ran riot 
among a cortnin clique, skepties were plenty 
and the persisteney with which Keely 
would refnse to admit any one into his 
sceret caused a suspicion—whieh, neverthe- 
less, did not prevent a famous Philadelphia 
Physician from advanding his individual 
cheek for ten thousand dollars. This wa 
in 1881. In 1890 the stokholders began 
to grumble, and something had to be done 
to save the c Keely had just declared 
that he was on the eve of success; that an- 
other step would bring him to the thresh- 
old of the mystery that until then had 
been a mystery even to him, he admitted. 
Again his remarkable force of char 
saved the c The work was continued, 
and one machine followed another, only 
to be thrown aside for some new contriv 
anee destined to assist in the revolutioniz- 

; 10 
ator,?' 


1s0. 


ing of the existing order of things. 
what had been known as the “gene 
and which had been part of a bath-tub, 


where a stream of water, passing through 
a goose-quill, set the contrivance in motion, 
the more signifleant name 
of *“liberator 
bestowed on the machine. 
A peeuliar feature of the 
**liberator?? ries of 
tuning-forks, with the vi- 
brations of which Keely 
elaimed to disintegrate air 
and release an etheric force 
capable of rivaling a ey- 
clone in strength if prop- 
erly utilized and applied. 
In explanation of what one 
visitor saw upon one 0e- 
easion, this individual said 
that á pint of water poured 
into a eylinder seemed to 
work grcat wonders, The 
age showed Á pressure 
of more than fifty thou- 


was now 


was á s 
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sand pounds to the square inch. Great 
ropes were torn apart, iron bars broken in 
two or twisted out of shape. bullets dis- 
through  twelve-ineh — planks, 
by á force which could not be determined. 

In the glory of his exnberance, Keely 
now dcelared that with/one quart of wate 
he would be able to send a train of cars 
from Philadelphia to San Francisco, and 
that to propel á steamship from New York 
to Liverpool and return, would require 
just about one gallon of the same. 

It was worth aluiost the price of falling 
vietim to hear Keely at the time theorize, 
expostulate where it beenme necessary, 
and survey his audience with one of those 


charged 


value to the man who hæl brought the 
*tinvention'' into the world. No matter 
how complicated the phrascology, they 
would allow for the possibilities in store. 
Kecly's exense for not allowing any one 
into his seeret was based upon the commer- 
eial value, which he claimed he desired to 
have unimpaired for the benefit of the 
stockholders. Ti surely would not do to 
revenl a et that might prove its own 
financial defeat, he argued, with emphatic 
ænec for his own invention, and for the 
glory and gain in store for those willing to 
abide their time. 
The personality of John Worrell Keely 
was replete with the eharm of heurtiness. 


KL AND BOARD OF DIR 
superior glances which meant to ilustrate 
that he half pitied those who failed to un- 
derstand his vocabulary. In one respeet 
he was sciontifie in his procedure of expla- 
nation, and in other respeets he wns quite 
the reverse.  Unquestionably he had read 
considerably on the subject of locomotion 
and kindred matters, which might stand 
him in g00d stend. But when it eame to 

vibration, '' *sympathetie equi- 
librinm.'' **oseillation of the atom. 
“therie disintegration,"' and a thousand 
and one similar terms for his motor force, 
the average mind found its receptive powers 
hardly equal to the ocension. Then it was 
that the friends of the motor showed their 


/ORS OF TIL KERLY MOTOM COMPANY. 


His was the seeret of the promoter?s art. 
Ie had the insight necessary to the man of 
aftnirs, minus that quality of subjeetion 
which tells it is time to cease before it is 
too late. And when considered in this 
conneetion, that no one was ever taken ab. 
solutely into his contidence, it still remains 
a mystery how his following continued al 
most the identical one that stood by him 
from the conception of the scheme to his 
death, and after. 

When at work in his laboratory, eoatless. 
his grimy hands eshibiting labor'a hall- 
mark, Keely looked the personifieation of 
the mastei ftsman, anxious 
from the regions of the attainable 


to wring 
the 
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seorets those regions might contain. But 
whenit came to the demonstrating feature, 
the séance consequent to such exhibitions 
as once in a while were required, then 
eredulity had to step to the front and 
make room, as an advance-guard, for the 
true diseiples who stood ready to believe, 
even sometimes against their own eon- 
victions. And when his benefactress im- 
plored him to let such men as Mr. Edison 
into the secret:as an evidence that there 
was no humbug, Keely knew what was best 
for him, and treated the advice as not 
worthy of consiðeration. 

Keely possessed few traits 
of the typical inventor. 
He lived a life of com- 
Þarative ease, and 
the opulence that 
he displayed led 
the  suspieious 
to believe that 
things were 
not as they 
ought to be. 

And so in 
that Phila- 
delphia lab- 
oratory this 
man built 
theories out of 
metal, and 
turned métal into 
theories which, 
undoubtedly, Þafile 
his own, charitable 
enough, understanding. 
The nooks and corners of 


disinte, 


come true, Setheric ration,?? 

“quaðruple negative harmonies,?? “atomic 

triplets,'? and the like, would have become 

part of the teachings in á new curriculum 

of its kind. But fate decreed otherwise. 

The '“miraele'' produced by the drawing 

of a bow across a string, whereby he 

elaimed to harness or release the forec of 

air and water, the *“miracle'' of controlling 

the elements, ceased to exist when he 
passed away. 

lýðs education had been limited to a 

degree. CA carpenter by choice of trade, 

he had a penehant for mechanies from 

an early age, and it is saíð by 

those who knew him in 

his youth that his ear 

was musical enough 

to have been the 

means of plae- 

ing him in the 

conductor?s 

ehair of a 

small orches- 

tra, at one 

time. But 

while those 

eurions mu- 

sieal  charts 

which he 

drew, with no 

small skill for 

amateur 

may 

something 

unique to the men who 

employ the compass and 

the square, to others they 


his workshop could tell of MUSICAL CHART nv WHICH KERLY meygly jllustrated á trend of 
ÓLAIMED 10 HAVE DISCOVERED S 


hours spent in chasing the is 
elusive force— provided Kcely had been 
his own worst enemy, and attempted 
something which he really expected to at- 
tain. But it is here that the most mo- 
mentous question comes to the fore. If he 
really did believe in his own theories, the 
discoveries which have been made defy 
that proposition. And if he was a charla- 
tan, his career will prove one of the most 
stupendous impositions ever practised by 
man. 

The scientific nomenclature employeð by 
Keely would have necessitated the recon- 
struetion of the latest dictionary to cover 
his terms and sentences. If his dreams had 


"ernmkC 


mind into a domain where 
mortal should not venture, 

It should not be forgotten that Keely pre- 
dieted that the flying-machine, for which 
the century has been waiting, would come to 
pass the moment his motor stood completed. 
And in the same way he asserted that his 
pueumatic gun was the one and only instru- 
ment of its kind for governments to make 
use of—as soon as the motor power he had 
in mind had been produced. 

The construction of the motor plant was 
nearly all his own doing. Composed of 
the motor proper, and the transmitter, the 
machine rested on a heavy brass base. 
Here, too, was a hollow brass sphere or ball. 


FORCR, 
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Between the engine and the transmitter 
ran a series of wires, and along the base of 
the transmitter an array of steel roðs 
bristled like so many fixed bayonets ready 
to repulse the attacks of the ineredulous. 
"These steel rods were responsive to the 
toueh, and compared to the orðinary 
musical seale, which is subject to the 
tuning-fork. 

The interior of the globe almost defied 
description, but out of the complex mass 
brass tubes and aðhesive plates stood 
prominently. This was the shilting reso- 


flow of talk about “finding a neutrál 
center,? and the like, the performance 
did not fail to do the work intended. But 
while the harmoniea was supposed to have 
done the whole thing. starting up the ma- 
chinery by “etheric foree,'' the exposurés 
recently brought about admit of the sup- 
position that a concealed rubber bulb in 
the floor was the instrument used.  Keely 
might easily have shut off or released his 
compressed air by plncing his foot on parts 
of the floor best known to him. 

It might be taken for granteð that the 


GUN WITH WHICH 


nator, as Kcely termed it. The tubes and 
plates took up the vibratory sound and 
carried it along with rapidity. Of these 
vibrations there were seven distinet kinds, 
said Kcoly, and each of these seven capa- 
ble of infinitesimal division. 

The motor itself consistedl of a heavy 
iron hoop, placed firmly on the plate. 
Within this hoop ran a drum with eight 
spokes. When it was once in operation, the 
movements of the drum were exccedingly 
rapið and did not fail to impress. Taken 
in connection with Keely's simultaneous 


EL PXPEKIMENTEÐ AT SANDY HOOK, AND OTHER APPLIANCES. 


element still faithful to the apostle's 
memory are not giving up without a strug- 
gle. They aver that the sphere found in 
the cellar was known by them to be there. 
One enthusiast goes so far as to say that 
he knew that Keely, having demonstrated 
his power in lifting the globe, reversedl 
the experiment and pressed it down in the 
ground. The heavy beams, which held the 
sphere in place, rather controvert such a 
statement. 

Since that midnight visit to the disman- 
tled. shop of the late John Worrell Keely, 
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the seientifie opinions advanced are of 
consiðerable importance, whether hearing 
upon his motor or his individuality. 
Renowned professor of physics have stated 
that they have been convinced for years 
that te method was compressed air. A 
medical journal of high standing, in dis- 
eussing the matter from a psycholog- 
ieal point of view, says that rather than 
make out a ease anent Keely it were bet- 
ter to follow the psychological develop- 
Continning, this jour- 


ment of his dupes. 


tht, He was not an 
Me tenped substantial 
for he ran a joint- 


of a good patent-ri 
honest lunatic. 
gain from his seere 
stock company." 
To all intents and purposes this stock 
company is still intaet, but the action of 
the Keelyists did not restrain one holder of 
a hundred shares of stock from disposing 
of his certificates for a few dollars, The 
buyer could find a purpose even ín the 
stock paper, however, for it went to the 
Papering of his house. And now, while 


GLonÐ MÓTOR AND ÞROVISIONAL í 


nal says that the psycholóæy of most 
inventors usually brings them out t00 #00n 
rather than t00 late. **Criticsand seientists 
who may feel inelined to work out the 
problem of Keely's psychology should re- 
member that insane inventors do not act in 
any way like Keoly,?' ís the exnet language 
of this medical authority. **Their schemes 
are usually divulged prematurely and they 
do not hesitate to reveal their wondrous 
secrets to the world under the proteetion 


the machine is in Boston, in the keeping 
of a friend who is supposed to have known 
Keely's secret, it behooves 10 recall the 
memory of Robert Fulton. through whose 
slertness it became possible 10 uncarth the 
erpetual-motion fraud of Redheffer, the 
impostor who in his time was no lu 
sphinx than Keely. Only, with the di 
to flight. Ke 
covered. 
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Feb 2, 2007 
Hello 


While doing some family history research | ran across your posting of my 
father's 1916 book "High Frequency Apparatus." 


Needless to say, | was totally unaware of you and your activities; we have 
various family legends regarding the days of his involvement in high 
frequency apparatus, but few verifiable facts. If you have any information 
that would improve my knowledge of that period it would be very welcome. 
Like many people with a past of this sort he was reluctant to share his 
memories, in spite of pleas from my brother and |. 


My Grandfather (and namesake) was a MD in northern New Jersey, who was an 
early researcher in X-Ray in medicine, and by legend one of the earliest to 
apply high frequency AC for exciting the X-Ray tube. He died in 1904, 

leaving my father, at age 15, with an interest in and a knowledge of 

electrical engineering that led to a career path involving electricity that 

kept him busy for 35 years. 


During the early part of this he went from a 15 year old in New Jersey to 
Boston, where he had a experimental AC laboratory sufficiently complex to 
interest MIT in its use to supplement their DC equipment, on to New York 
City, where he had an applied research laboratory in 1917. 


The publishing of the book followed a several year program of publishing a 
"do it your self" electrical engineering magazine (which reputedly was 
seminal in the creation of Popular Science magazine). The laboratory and its 
entire staff was "drafted" into the Chemical Warfare branch of the U. S. 
Army in 1917 to work on electric furnace production of gas mask raw 
materials. 


This 12 year period of his activity is pretty "gray" so any clues you might 
have would help. 


There is not much chance of my getting to Florida, but | would love to see 
the museum. As a kid | did play with spark coils, and was collecting parts 
for a Van de Graf generator that never approached completion. lts in the 
genes, tho. 


KR 


Tom Curtis 


Feb 3, 2007 
Hello Jeff 
This IS exciting isn't it? 


The earliest photos of my father | have will probably be from the early or 
mid 20's when he had relocated to Los Angeles CA after his army experience. 
By this time he was building a business manufacturing custom refractory 
items, using electric furnaces to create the "new" synthetic compounds his 
business was built on. | will need to dig into the archives to find a 

picture to send, when | get a chance. 


A 1916/1818 source you might stand a chance of finding through other 
research means: | remember as a kid seeing a page from a old brown 
rotogravure newspaper insert, most likely from the New York Times, of a page 
of pictures of the "Young engineers that are helping the war effort." On 

this page Dad was pictured along with Edison, Marconi, Tesla and some 

others. I'm really not sure of just who was on it, but Dad was in some 

pretty important company. As | remember Dad's picture was somewhat smaller 
than Edison's but it was there! 


Book: | have never seen the first edition so I'm glad to have your efforts. 

I do have a copy of the 1920 Second Edition, edited by Raymond F. Yates. 
According to the second edition preface, the only thing Yates did was to add 
some of the pertinent 1917 magazine articles and delete the vendor source 
material, since the Curtis Engineering Laboratory had disappeared. ( Dad was 
definitely not a fan of Yates, the publisher pushed him down Dad's throat 
for the new edition, since Dad was off busy winning the war). 


Magazines: | have a small collection of the "Everyday Mechanics" magazine 
which morphed into "Everyday Engineering" between Vol. 2 No 5 and Vol. 2 No 
6, not a complete set (12 out of the 18 published). | have duplicates of 

Vol. 2 No. 1 and Vol. 2 No. 2, which | would like to send to you for your 
museum. Where should | send them? 


Equipment: | have no clue where Grandfather Curtis got the HF equipment for 
his X-Ray work. Seems a stretch that a country doctor could be working from 
scratch; experimenters were producing terrible radiation burns on 
themselves and on patients until someone stumbled on the fact that HF 
generated X-rays were "soft" and less likely to burn (different frequency?); 
Dad told us that his father made the first picture through an arm that 

didn't kill the patient. 


I don't know how or why Dad got to Boston after his father died. It must 
have been business related (no family up there); were the equipment 
suppliers you mention in Mass, could he have been following the trail of the 
equipment his father had used? 


Contact: The reason l'm not likely to make it to Florida is that | live in 

Saratoga California (near San Jose, 40 miles south of San Francisco), a long 

ways away! so we had better count on eMail, phone, or whatever. Phone number 
is 408 867-3541. Phone contact is probably best in the evening, any except 

for third Wednesdays and Thursdays when | have scheduled meetings. Any time 
between 6:30 and 10:30 Pacific time will work. If | don't answer by the 3 rd 

ring don't let it go to the answer machine unless its critical (save your 


$). 
KR 


Tom Curtis 


Feb 10, 2007 
Hello Jeff 
Some good news!! 


My brother has located the newspaper page showing TSC's photo along with 
Edison, etc., in his archives. The date on it is April 29, 1917. Actually 

what he found is physically not exactly what | remembered (his memory also) 
but the substance is what we were looking for, so there may be another 
version that hasn't shown up yet. Any way, as soon as we find a wayto 
reproduce it, | will get a copy to you. The type face used is fairly small 

and the page is a center spread, it is fairly large in size. It needs to be 
reproduced same size. This makes the reproduction something of a challenge. 
F'll keep you advised. 


Hope your trip north was successful. 
KR 


Tom Curtis 


Feb 13, 2007 


The pictures don't ring any bells. The "walrus" mustache was never his 
style; a small neatly trimmed "military“ style is all | ever remember, from 
early days til the end. (The earliest picture | remember was probably from 
the 1916 -18 era) 


From what | can see of Ovington's time line | don't think they overlapped 
significantly. There is a mention of his having worked for Edison- when was 
this? When was Edison's work with X-Ray, that resulted in the death of his 
assistant? Remember Edison was primarily a DC man and Dad was always on AC, 
except for battery operated motors, etc., so "friendly" contact then was 
unlikely, from what | have heard. 


KR 


Tom Curtis 


Sept 13, 2007 


Must be mental telepathy- I've been thinking about writing you for the past 
few days. 


My brother and | have been doing some serious genealogy work on the family 
for the past few months: he took Mother's side, primarily because My 
Grandfather was Norwegian and his wife is native Norwegian- should make it a 
little easier. And | have the Curtis side, mostly because as the oldest boy 

my Aunt felt it was her duty to fill my head with family legends (many of 
which my research casts a serious doubt on). 


have a serious gap | need to fill and maybe with your knowledge of the 
technical developments of that era you might be able to point out some paths 
to follow. Let me set the scene so you can think about it constructively. 


My Grandfather (and namesake) was a country MD in northern New Jersey who 
still had some ties with Columbia Medical Center in NYC (probably he was a 
graduate although | have not been able to confirm that as yet. He was an 

early experimenter with medical X-Ray; some how he got turned on to the use 
of high frequency AC as an exciting source, which proved to produce a less 
lethal wavelength than the spark coil commonly used, (no clues as to how 

this happened, but logic tells me that it probably was through Columbia 

either directly or in directly). 


He died suddenly in December 1904 leaving behind Thomas Stanley, a kid of 14 
years, who had probably been privy to the experimental work for several 
years. 


There was some kind of mess in the estate that basically threw my 
Grandmother and two kids, age 14 and 11, on the street with no money. In the 
1900 census they were living with Grandmother's mother, who died a month 
before my Grandfather, who died intestate; it must have been a bonanza for 
the lawyers and a shambles for Grandmother (who had been raised "a lady" and 
probably had not a clue asto how to protect herself). 


The little family disappeared; not a sign of them in the 1910 census. Dad 
used to talk of Grandmother trying to make a living peddling cosmetics based 
on Grandfather's prescription salves and ointments, of living in boarding 
houses, etc. 


Somehow the 14 year old boy in 1904 turned himself into a recognized expert 
in building AC equipment, and keeping his mother and sister alive, by the 
time he was 24 years old in 1914. At least part of this time he was in the 
Boston/Cambridge area. He talked of having AC equipment that he loaned to 
MIT because all they had to teach EE's on was DC equipment. tis those 10 
years that | need to research and find out just what happened. 


I know that by 1915 he was in NYC with a operational research laboratory 
with a staff. In November 1914 he had established his monthly magazine, had 
a mailing permit for it and must have been well on his way towards 
completing the book, which was published by Henley, with a 1916 copyright 
date. 


In his acknowledgements in the book's first edition he specifically mentions 
Melville Eastham and Clapp-Eastham, who started as Ovington X-Ray people, 
and were running on their own by 1910. The mention of Eastham as an 
individual suggests a personal relationship, rather than a company one. So 
maybe asa 19 or 20 year old he was involved personally somehow with this 
transition. 


I have looked at 1910 census records for New Jersey, New York, and 
Massachusetts without finding a trace; of course, if they were living in 
boarding houses it would be easy for them to fall through the cracks. And 
by the 1920 Census he was through a couple of years in the Army doing 
research on creating chemical warfare gas mask materials, was married, and 
was in Los Angeles starting a refractory material manufacturing business 
(his second field of recognized technical competency). 


Can you think of any way to establish anything for those missing years of 
1904 to 1914? Are there any published histories of Ovington or anyone else 
in the X-Ray or high frequency AC equipment fields that might shed a clue? 


Any constructive thoughts would be appreciated! 


KR 
Tom Curtis 


Sept 14, 2007 


lused your suggestion and searched Mass. census records for Prof Houghton; 
think | found him, in Waltham, 1910, listed as a teacher working in a 

school, age 44, living with a wife and Mother in law, no kids. Still there 

in 1920 minus the MIL. So maybe he did his articles at home, or maybe in 
conjunction with his teaching, The census is pretty stingy with the 
information supplied, but the name including middle initial and profession 
seems good. 


Still no sign of TSC there, | thinkthe boarding house syndrome kills all 
chances. 


Ithink that if we could find out who supplied his father's x-Ray equipment 

in 1902 or 03, we might find TSC in 1908 or 09 as an apprentice or junior 

shop help or engineering trainee, some thing with a boarding house type wage 
level. 


I'm pretty sure that he was in Boston or Cambridge somewhere in that period 
and it must have been a job or the promise of one that justified the move. 
Something prompted a move from New Jersey- he still had family there- 
paternal Grandfather, Aunt and Uncle on that side and several Aunts on the 
maternal side. 


No money would have been an incentive to get out of town, the house they 
lived in (Maternal Grandmother's) before her death was probably upper crust 
society of the day. center of town, prominent location, very large, built in 
cook, coachman. | have seen a picture circa 1932 and it was impressive. 
According to Dad it all went into the lawyers' pockets. Some day | may get 
into the Probate records, but that is just curiosity, doesn't prove 

anything. 


Lots of conjecture, too few facts. 
KR 


Tom 


Sept 23, 2007 


Just stumbled on something that, you with your knowledge and skills might be 
ableto dig into. 


Between April 1916 and September 1917 TSC in New York City published a small 
monthly technical magazine. Initially this publication was called "Everyday 
Mechanics," and was published by Everyday Mechanics Co., Inc. In February 
1917 the name of the publication was changed to "Everyday Engineering" 
probably as a result of a law suit by Popular Mechanics magazine 

(conjecture, based on some published letters to the editor). TSC was listed 

as Editor and some familiar names appear here and there, like Prof. Wm.C 
Houghton. 


Sometime in late 1917 or early 1918 TSC and his R 8. D team were "drafted“ 
into the Chemical Warfare Service, U. S. Army, to work on the problems of 
making gas masks, or rather the electric furnace products needed for the 
canisters (activated alumina and activated charcoal). He did extended 
travels in the search for the raw materials for the activated alumina, which 
eventually led him, after his discharge, to California and his refractory 
business (products based on aluminum silicates, the byproduct of activated 
alumina production). 


His departure from NYC for the Army ended his interest in electrical 
engineering "how to do it's" but the magazine evidently survived somehow. 
The 1920 second edition of his book, in the advertising section, has an ad 
for the magazine. 


1 have an incomplete set of the magazines from Volume 1, Number 6 (September 
1916) to Volume 3 Number 6 September, 1917). In the preface of the second 
edition of the book, the Editor, Raymond F. Yates, acknowledges that his 

total editorial contribution was to add articles from the magazine, on new 
subjects, to the book. 


This morning, on a wild whim, | Googled "Everyday Engineering" and much to 
my surprise found a web site under that name, dedicated to publishing 

stories and reprinted ads from popular technical publications of the 1020 

era. The first magazine cover they show is the December 1918 issue of 
Everyday Engineering, which has the same banner typeface and the same 
general look, including the $.10 price of TSC's last issue. The next one 

they show is August 1919, which is Volume 7 Number 5 and the price has gone 
up to $.15. There is no editorial material shown anywhere, just ads for A.C. 
Gilbert (ErectorSet, and several electrical experimental kits). 


There is no clue to who is posting this material, and no mention of the 

early history of the publication they feature, at least as far as we are 

aware of it. Of course l'm still working in the dark as to those missing 10 
years and really pretty much in the shadows on the Army service period (the 
first pass on that has only revealed that the Federal archive had a fire in 

the 70's that destroyed all Army records from 1912 to 1920, real 
convenient!!!). 


Can you give me a clue on how to get into the originator of this web site. 
Telling the story of the founding of the magazine might lead to some clues 
into my blackout period. 

KR 


Tom 


ps your new posting on TSC is GREAT!! 


Thomas Stanley Curtis. | could not find any documents between Curtis and Tesla, which is unusual. Curtis lived in 
New York and as a young man sold components to make Tesla Coilsin addition to writing one of the most 
comprehensive books on Tesla Coil construction, “High Frequency Apparatus". 


One of many replica coilsthe author has built from books of Thomas Stanley Curtis 
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(QUENCY APPARATUS 


dye. All paint containing lead and carbon must be shunned 
in the treatment of this apparatus or electrical “leaks" 
will be developed. There are several good black dyes on 
the market soltible in water or alcohol and any one of these 
may be used with impunity, After the surface of the eylin- 
der is blackened and thoroughly dried, it may be given a 
coat of shollac, when it is ready for winding. 

The wrinding is best done in a screw-cutting lathe as 
the turns are 10 be evenly spaced 12 to the inch. 1É the 
lathe is not available, an improvised winding machine may 
be constructed with the aid of two bearings to support 
the cylinder and a length of rod threaded 12 to the inch 
arranged to turn with the eylinder and to carry a gúlde 
for the wire as it is wound, The winding is of No. 22 
D.C.C, magnet wire and the first turn is started 1 inch from 
one end cf the eylinder, From this point it continues to 
within a like distance of the opposite end. A. band of 
Jáinch copper ribbon is then placed around the remaining 
space at either end and the starting and finishing ends of 
the winding are soldered to the bands. The latter should 
not completely eneircle the eylinder but a gap of 34 inch 
should be left where the ends meet, The winding ís to be 
given four coats of shellac, each coat being permitted to. 
dry thoroughly before applying the next. 

A brass bushing, having in it a hole tapped 34-18, is to be 
firmly secured in each head of the eylinder and conneetion 
made from the copper bands to the bushin, 

Wooden dises, 21 inches in diameter, are to be fitted 
to the ends of the secondary eylinder in order to give it a 
finished appearance. Holes are bored through the centers 
of the dises, of course, to permit access to the bushings 
within. 

The secondary eylinder is surmounted by a discharger 
composed of a brass ball mouited on the end of a rod 
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Original stage coil of Thomas Stanley Curtis, found in the basement of Chicago Museum of Science and Industry. 
There is also a large bipolar coil for theatrics which is also located in the basement. 


William C. (Bill) Wysock was an aerospace engineer who started off life as a recording master. He formed a 
modern company to manufacture Tesla Coils, Tesla Technology Research (originally Professional Sound Systems, 
Ultra-High Voltage Division). He was inspired by Tesla as a young boy seeing the Griffith Observatory Tesla Coil. 
His like came full-circle when he was asked to restore the coil toward the end of his life. He also built two full- 
size replicas of the coils which were on display at Fry's Electronics and the Mid-America Science Museum. Bill 
was fortunate to know Kenneth Strickfaden. 
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Tesla coil and some may have 
know more of its exact functioning. 
> many requests for information about 
coil. We hope this description will 

hese questions and anticipate a few 
ay have been unasked. A description of 
coil was published in the Griffith 
er 17 years ago, but this issue is now 
print. This article will describe the oper- 
it is today, as some changes have been 

in over 28 years of operation. 
name "Tesla coil“ is usually opplied to 
ed transformers of this type used to pro- 
very high voltage. Actually the correct 
is "“Oudin coil“ when one end of the coil 
connected to the ground. Á Tesla coil has 
, grounded point in the middle and the spark 
from one end to the other. We have the 
her half of the coil but did not have room 
in the museum to install it. The spark is about 
as long with the complete coil, as tested 

our shops. 

The following description of the apparatus 


"is necessary to guide anyone wishing to build 
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The 120-volt current is fed to the trans. 
former as shown in Fig. 1 through a line filter 
which prevents any feedback of the radis fr. 
quencies produced by the apparatus into the 
electrical lines in the building. Each of the four 
capacitors has 2 microfarads of capacity and 
1000-volt insulation. The two coils are wound 
on a form 3) inches in diameter and 12 
inches long with 57 turns of No. 12 copper 
wire. The transformer is a power transformer 
in a case filled with oil. lt is similar to the 
ones you See on power poles to step the volt- 
age down for your home use. This transformer 
steps the voltage up and has a special type of 
winding, which limits the current when the 
spark gap shorts the high-voltage secondary 
coil. Neon sign transformers, which are often 
used for Tesla coils, also have a current-limit- 
ing winding, s0 that it is safe to short the 
secondary winding. This part of the apporot“ 
is below the floor of the museum ond is na 
visible to our visitors. 

The rotary gap has two stationary electrodes 


and the wheel has 14 copper skal Er 
i hich turns 1800 revolut! 
A bar comes between the 


minute. Ás each copper n 
stationary electrodes, a spork jumps a 
shock excites the primary circuit. T! S Es | 
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Fig. 1.- Diagram of the Tesla coil. The parts shown below the floor are not visible in the museum. 


portant except that it must be small enough 
or the voltage from the power transformer to 
jump. 


The capaeitor is made of 30 glass plates 24 
inches by 30 inches by 34 of an inch thick. 
The 29 copper plates between the glass are 
15 inches by 14 inches by 0.02 inch thick. The 
glass plates were made 34 of an inch thick 
becouse the original capacitor had 3/16-inch 
glass and it was often punctured by the volt- 
age. The primary coil has 534 turns of Sá.inch 
by 3/ló-inch rectongular copper bar. |t is 
necessary to make the primary circuit consist- 
ing of the rotary gap, the capacitor and pri- 
mary coil of heavy conductors, as many am- 
peres flow in this resonant eircuit and the ef- 
ficiency would be decreased if the resistance 


Was not very low. We use No. 1 Wire to con- 
nect these units. 


The secondary form is 47 inches high and 
has a bottom diometer of 36 inches ond a top 
diameter of 18 inches. It is wound with 400 
turns of No. 14 copper wire. lt is not Necessary 
!o make a tapered coil, but it js easier to pre. 
Vent corona from the top turns of the coil if 
the diameter is smaller. The I2-inch ball on 


top is a hollow copper sphere. |t Prevents ex. 
Cessive Corona from 
and wires, 
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Mr. Bill Wysock 
508 W. Lemon Avenue 
Árcadia, California 


Dear Mr. Wysock: 


We used the pancake coil because it was easy to 
allowed the use of adjustible clips to tune the primary 
Circuit. Copper is a soft metal and we used the rolls 
which are usually used for sheet metal. It was about 
1936 when we tested the coils and my memory does not 
ínclude the exact circuit used. T wóuld suggest if yon 


have uneven operation of the two coils that you try a 
series hookup instead of parallel hookup as you have 
now. We did not take any photographs of the two coils 


operating. 
Sincerely; 


datk 


eon Hall 
Associate Director 
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, Bill Wysock 
W. Lemon Avenue 


Ki 
Dear Mr. Wysock: 
Dr. Gleminshaw has asked me to answer your recent letter. 


We are pleased that your photographs have turned out to be satis- 
factory. The books on Tesla sound ífteresting. We can translate 
German and possibly some French but not the other languages. 

The caleulated capacity of the condenser is 200 micromicrofarads as 
near as we can tell nót knowing exactly the dielectric constant 0; 
the glass. This could be measured with greater accuracy with instru- 
sænts we have at Griffith Observatory but this has not been done. 

Tta exact value is not important to us as we vary the turns in the 
primary coil for resonance. 


We had the two complete secondaries given to us without any primary 
coils. We constructed two, identical primary coils for the two 
Secondary coils. We had them setup side by side in the basemen6. 

We then operated them with the transformer we are now using. The 
transformer has a 110 or 220 volt imput and we are now putting 120 
volts across the 220 volt winding. When we tested the two coils 

í the same time we put 230 volts across the 220 volt primary getting 
about twice the voltage to charge the capaeitors which at that time 
were Leyden jars. Í can assure you that this is true as I personally 
Setup the coils both in the basement and upstairs in the museum. 


At the present time one of the secondary coil forms is in the base- 
ment. After about fifteen years of operation it was necessary to 
Teplace the secondary ín use because of breakdoim in the winding, 
ta stripped the winding but have not had time as yet to rewind át. 


Í am enclosing á Griffith Observer" which describes the "Electrical 


charge in Gases'" exhibit. T do not believe an article ha, 
on he Jacob!s Ladder exhibit. s been 


Sincerely, 


lf 


RESULTS OF OPPERATION WITH 
THE MILLION=VOLT TESLA COIL 


One of the first things Greg and I discovered, 
ís that in order to obtain maximum theráetical output 
of this coil, we must use materials of the highest 
quality, the greatest seperation of the individual 
components between eachother, and heavy conductors 
in the Teasonate circut as many ampers of radio- 
frequency current flow in this circut. With out 
heavy conductors in this circut, resistance will cut 
down greatly on the effinicy of the entire apperatus. 


When the forgoing has been secured and all safety 
requirements are secured, the operation of the apperatus 
can be commenced. A complete description of the operation 
and results of experiments carried out with this coil 


follows herein, EM lo — 
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TÁR EECTRICAL 
MIZARD OF THE 
MOTIGN PICTURES 


"Back in 1934, when 
sound films were still in their 
infaney, Brother Kenneth 
Ken" Strickfaden, member 
of Local 40, Hollywgod, 
Calif., was adding to 
motion pictures special 
visual effcets that attracted 
worldwide attention. 
Already known as the 
"Electrical Wizard of the 
Motion Pictures." Ken. 
through his special effcets, 
kept audicnces sitting on the 
edge of their seats, sending 
chills up their spincs, with 
his startling, blood-curdling 
elleets in such films as 
Dracula, Dracula vs Frank- 
enstein, etc. These effects— 
and others—he produced 
through the application of 
elcetricity and his knowi- 
se of the principles of 
physics. Ken also produced 
effects that gave an image 
of a million volts, ímetal 
rings floating through air, 
black light, and many 
others. Having incorporated 
his most startling effects 
into an intriguing lecture, 
Ken was in great demand 
as an entertainer and edu- 
cational lecturer. His 
obvious knowledge of the 
subject of physics, displayed 
in his effects which scemed 
to defy the law of gravity, 
made hin a sought-after 
speaker before the Associa- 
tion of Physics Teacher 
Born on May 23, 1896, Ken 
was initiated into Local 40 
on October 31, 1927, and 
went on pension in June, 
1961. And his spectacular 
ellcets in the blood-thirsty 
Dracula films, often shown 
after the spooky midnight 
hour, are still sendin; 
up viewers? sy 
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fern hour."" SAN DIEGO HKHÁTTERS: “..rore entertainment. Inspiring musie with calor'". U.S, DEPT. of INTERIOR, Sherman Ínstituter 
invery much sarthvhilsrecommendi', SANTA MARIA J.C. “..demonstratlons enthrlasrically received..plsase retum."" LYNNOOD J.H.S. 
(öntha best program ve have hed this year." DONNEY ROTARY: “over a period of ten ynars, this was the most interesting." LODI 


FESTIVAL: "one of tbe highlighta of sur entertainment program." UTAH CENTENNIAL: 


standerful show. „extensive equipment..greatly 
leared, 


BLEGTRICAL AGE EXPO. L.A. "splendid show..gersonal co-operstion"" CALIF. PACIFIC EXPO. *..Main attraetlon at PÁLACE 
sf ELECTRICIT., nereosed attandanee B8%..don't h * UTAH STATE AGRICULTURAL COLLEGE: 
ógna stadente svanhere migh hava íheopportuniy le enjoy your demenstratiens.“* ALHAMBRÁ H.S.r *.„erprersing sur admiraton fr 
fn ugþmgram LOS ANGELES VETERANS ADAINISTRATION: “..performenee intrigued ínterest:** 50. PASADENA H.$. "erceptional 
ir maanat to llghining," LA SÍERRÁ COLLEGE: “had sur audience ín the hollow of your hand."" U. ef A, ARIZONA: “mest favorsble 


ér unar communin.should hav opprtny 1 wifmesa your ethbtln“ PAN PACIFIC 
AUDITORIUMr "..one of the most unusual. we had ever seen, % í 

nos vi 

MLS sound 


fetum visit." TÚSTIN H.5. *t..Hope to have you agoin.s.auperlor."“ REDLANDS 
the yeor.'* HOLLYNOOD Ú,5,0. 


Ómenjoyed the program... held 
(appreelarad wi and humar, 


mazlng eleettical demonstratlon...sur compliments..masterful showmenr 
Wtentlon from beginning te end..„hope to havs...ogaln““ SOUTH PASADENA 
ÁRLINGTON *...how thoreughly we onload your program."“ DEMOREST. 
a Á áa shureh program.“ VAN NUYS #...abillry to adapt your pragram...different age 
aetla? TLARE TS sét" ORANGE H.5. #.extremely well received. recammending tie 
5 Sðtall receivad by ell ages. We were well plsosed."“ INSTITUTE *...finest of comments 


ommend pregrem."" 


unnímaus opinion af students, foculty and odult 


thorsughly opprecoted by all,.of ten years, this was the mt 
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Richard Gibson (Dick) Aurandt, Kenneth Strickfaden, and Bill Wysock. 
Dick Aurandt was Ken's assistant, and built the impressive Tesla Coil on the previous page in 1939 with the 
terminal inspired by Earle Ovington. 


Dick Aurandt, charged with high voltage on top of a Tesla Coil. Sewing thimbles were placed on his fingertips to 
prevent RF burns. 


James (Jim) Hardesty (27 October 1945 — 09 June 2021) and Bill Wysock (18 June 1949 — 19 July 2013) in Jim's 
Lab. Jim was a historian, artist, philosopher, master craftsman, and one of the best public speakers | have ever 
encountered. | am fortunate to have considered both men my mentors. | wrote to them both as a teenager, 
and their responses were always nothing short of positive and full of encouragement. 
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Jim Hardesty, Leland | Anderson, and Bill Wysock 
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Harry Goldman, Founder of Tesla Coil Builders Association News. An incredible friend and Tesla historian. 
He wrote the biography on Kenneth Strickfaden. 


DRÝFRANKENSTEIN 
ELEGTRIGIAN 


fS. 


Dave Archer (15 January 1941 — 15 August 2023) was an extraordinary artist who developed a technique of 
reverse glass painting that used large Tesla Coils (designed by Bill Wysock) to mix the paints, creating electric 
space art. The paintings are most famously part of th Star Trek TV series, and are highly sought after by art 
collectors. Dave's son Forrester is now continuing the unique painting method in the tradition of his father. 


Electro-Radiation Company “Ajax Coil“ found by Linda and documented by Bill 8. Francis Wysock. 


Top: Author with the Kinraide family and restored Kinraide Coil (top). 
Thomas Kinraide, Rebecca Kinraide, John Grzywacz, Author, and Don Harris. 
Below: Jeff Parisse of kVA Effects, Author, Carmen Miller, and John Jenkins of Spark Museum 


Author with replica Kenneth Strickfaden Lightning Screen and Strong-Ovington Tesla Coil 


Replica Strickfaden devices built by the author. “Digital Disputer", “Cosmic Ray Diffuser", “Nebularium“". 


Thomas Burton Kinraide's Winter home Ravenscroft — Discovered by the author in 2004. Endless thanks to 
Steve Williams for letting me explore his beautiful mansion that Kinraide built...and for letting me keep the 
treasures of a lifetime | found below... 


Hidden rooms containing the laboratories of Thomas Burton Kinraide as witnessed by 
Dr. Frederick Finch Strong in 1896 and written about in his book High Frequency Currents. 
The author found Kinraide's original apparatus in these 4 rooms along with hundreds of glass plate negatives of 
electrical discharges such as those in the Century Magazine “Curious Electrical Forms" article by Anabel Parker. 


“Kathy Loves Physics", Author, Jeff Parisse visiting the Spark Museum in Bellingham, WA 


On 05 September 2023 the author was granted a patent that includes replicating upper atmospheric lightning. 
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(57) ABSTRACT 

In one embodiment. a device for generaling bruad spectrum 
ultraviolet radiation is provided. The device includes an 
aðjustable spark gap of metallie solids, the spark gap includ- 
ing: a first elcetrode coupled to a first heatsink, and a second 
electrode coupled to á second heatsink, the second electrode 
spaced apart and opposite from the first electrode. 

device includes a variable capacitor configured to discharge 
a voltage through the spark gap to generate broad spectrum 
ultraviolet radiaton, Te device includes á voltage source. 
The device includes a controller configured to control the 
variable tor. The first electrode is formed from a first 
m lie solid and the second electrode ís formed from a 
second metalic ss and the ultraviolet radiation generated 
is in the 140 nm to 400 nm range. 


15 Claims, 163 Drawing Sheets 
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The 172-page patent is an extension of the work of Tesla, Kinraide, Strong, and Ovington, 
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FRANK HOWARD SWETT 
1868—1929 


RANK SWETT was well-known to the early raðiolg. 

gists of New England. A merchant of the commodities 

and apparatus of the radiological laboratory, his was a 
familiar figure often seen here and there in the x-ray depart. 
ments of the hospitals or in private offices. A genial and 
cheerful soul, his arrival with supplies was often most wel. 
come at the scene of one of the little accidents or emergencies 
so well remembered by the pioncer. 

Swett was of old Yankee stock. Born in Amesbury, Massa. 
chusetts in 1868, he was a son of John Howard and Annie 
(Williams) Swett. He was educated in the local graded 
schools and finally at Phillips Exeter Academy. His early 
life was largely devoted to various mercantile pursuits. Be- 
fore the year of Röntgen's discovery he was engaged in the 
distribution of electric motors as agent of the General Elec- 
tric Company, but sharing the general initial interest in that 
event and visualizing the possibilities in its medical develop- 
ment, in the spring of 1897 he formed an association with 
his brother-in-law, Mr. Clarence H. Lewis, for the distribu- 
tion of x-ray apparatus to hospitals and to physicians. Their 
establishmentin Boston constituted one of the first American 
ventures for this purpose. As a distributor of Crookes tubes 
and fluorescent screens especially, it became Mr. Swett's 
duty to demonstrate and test this apparatus for the in- 
formation of prospective purchasers, and at first much of 
this work was done by means of a small influence-(static-) 
machine. 

Swett's first dermatitis appeared on the back of the left 
hand. This slowly healed with the deposit of pigmentation, 
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to be followed, for some years subsequent to 1897, by similar 
attacks which in turn subsided, but later leaving keratosis- 
formation. It was not until the year 1905 that an ulcerative 
process formed on the back of the left hand, which failed 
completely to heal although showing a tendency to do so. 


FG. 49—Frank H. Swett 


Many keratoses formed also on the left hand and the front 
of the chest, as well as a small persistent wart on the tip of 
the nose. These lesions were all successfully removed and 
wherever necessary were as successfully skin-grafted. 

With this excellent reparative result Mr. Swett returned 
to the activity of his mercantile life. Being a merchant well- 


218 FRANK HOWARD SWETT 


liked and highly respected, his field of usefulness wideneq 
and he was the means of supplying much of the earliest X-ray 
apparatus to hospitals, physical laboratories and practi. 
tioners in urban New England. When his association with 
his brother-in-law was terminated, he Joined forces with a 
group of Boston tube-makers and all were later combined as 
a branch of a large mercantile corporation engaged in the 
Production of all forms of roentgen apparatus. 

Swett's affability of manner and his generosity of his time 
and energies militated seriously against his physical well. 
being. During the six or seven years following 1908 he con- 
tinued to work diligently, demonstrating although now not 
so frequently by fluoroscope—and exhibiting apparatus that 
was rapidly developing in practicality and efficiency. A nat- 
ural enthusiast, he gave little thought to his own condition, 
which seems not to have manifested itself acutely again 
until 1913, when a process of ulceration appeared on á 
thickened area of keratosis on the left forefinger. This was 
removed surgically and closed with a skin-graft. 

In the early summer of that year by an unfortunate ac- 
cident—the scratch of a cat, apparently trivial at the mo- 
ment—the edge of this graft was wounded and an ulceration 
promptly appeared. This was removed and found by micro- 
scopical examination to be careinomatous. Although the 
finger was immediately amputated, with healing in two 
weeks, it did not forestall the upward extension of the dis- 
ease by metastasis. Toward the end of the year of 1914 the 
glands in the axilla and in the anterior wall of the chest 
were found to be involved. As soon as possible these glands 


were removed, as well as suspicious areas involving other 
fingers of the left hand. 

In common with all who were engaged in the production 
and demonstration of Crookes tubes—vide histories of Henry 
Green, Rome Wagner, Burton Baker and others—Frank 
Swett sustained much x-ray damage to the tissues of the face, 
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lips and chest. Such lesions were the results of mechanical 
necessity, furthered by enthusiasm in the work and its 
future and glorified by a spirit of complete forgetfulness of 
self. From the year 1915 up to the moment of his death, al- 
most, he submitted with the utmost cheerfulness to the un- 
remitting efforts of his surgeons to stay the course of the dis- 
ease in these regions. The length of time his life was con- 
served speaks strongly for their loyal persistence and his 
own never failing fortitude. More radium was used in his 
case than in any other of chronic radiation dermatitis re- 
corded among the pioneers similarly aftected, partly perhaps 
by reason of his own predilection for this form of treatment 
rather than orthodox surgery, but as time elapsed it seemed 
impossible to thwart the tendency to metastatic extension. 
Tn spite of radical surgical procedures to this end, Frank 
Swett died, a paragon of cheerful courage and stoical forti- 
tude, his self-sacrifice crowning a life of continued usefulness. 

“A quiet and unassuming man, who bore his burdens and 


did his work faithfully, effectively, patiently and without 
complaint. ... He suflered that the realm of knowledge 
might be widened and humanity blessed with a new agency 
with which to combat disease. 


SANDWICH INDEPENDENT 
January 11, 1928 
SANDNICH | = Leaves three tubes of Radium 
In the estate of the late Thomas B. Kinraide of this town, who died 


recently in California, an unusual and fnteresting discovery vas made 


The San Francisco Chrohicle furnishes the following information; 
Three tubes found among the effects of the late Thomas B. Kinraíde were 
labeled as containing altogether 1550 milligrams of raðium. 


The public administrator, Amos 0. Williams, sent the tubes to the 
United States Bureay of Standards at Washington for analysis. 


The tubes are supposed to contain $80,000 worth of radium, 


Several from Sandwich) attended 
the fanaral serpices for Thomas Bur- 
ton Æinraide, svhich wers held from 
tis late homó.in Jamaica Plain, Mr. | 
Kinnides death came að á gréðt 
shaske to hía host of friends in Sandr 
sich. When ho resided here, his 
maty atts af kindness and his gener- 
úsity to thúse Ín trouble and sjeleness 
svill long be remembered, He loved 
tis old town and ifs people. 


Hello Jeff, 

I've checked the Newton Directories. He lived at 61 Waban Park in Newton. Howard Jackson died Oct. 16, 1929 
in Andover, MA and was buried at Harmony Grove Cemetery in Salem, MA, his birthplace. In the city records 
Mr. Jackson was 62 years 7 months and 11 days old at the time of his death. Up until 1911, he is listed as an 
electrician. From the 1913 City Directory until his death, he was in the insurance business. (The notation in the 
city records says retired at the time of his death). He was the son of William H and Eliza H (Holman). Causes of 
death in the city records were chronic myocarditis, auricular fibrillation, arterio sclerosis with hypertension, and 
acute pulmonary edema. Here is the address for Harmony Grove Cemetery. Thanks for using our e-mail 
reference. 

Alan 

Reference Department Staff 

Newton Free Library 

330 Homer Street 

Newton, MA 02464 


Dedicated to the inventors and individuals mentioned in this book, and the pioneers of high frequency 
currents and early X-Ray apparatus. 


While we don't know why Thomas Burton Kinraide (July 1, 1864 - June 29, 1927) had $80,000 worth of radium in 
his coat pocket when he died in San Jose California, one can only speculate it was try and save his friend's life. 
(Frank Howard Swett of the Swett 8. Lewis Company). All of the men mentioned in this book suffered negatively 
in some way from their casual exposure to X-Rays while trying to promote the field in pure fascination of the new 
discovery. $80,000 in 1927 was the equivalent of $1.4M today (23 September 2023). Kinraide did not need the 
money, he was quite wealthy from his inventions and highly eccentric and successful life. 


AUTOGRAPH OF 
THE JACKSON COIL. 


EDWARD P. THOMPSON, ME, 
einkaleyfalögfræðingur. 


PROF. WILLIAM A. ANTHONY , 


sérfræðingur í rafmagns- og vísindum. 


ALFRED C. COURSEN , 
lögfræðingur. 


Bandarísk og erlend einkaleyfi. 
Einkaleyfi föt. 

Truflanamál. 

Vörumerki, framsal o.s.frv. 


Álit um einkaleyfi, brot 
og framkvæmanleika o.s.frv. 


Forskriftir rafmagnsverkfræði. 


Vinnu- og einkaleyfisteikningar. 


Rafmagnslýsingar fyrir arkitekta. 


Snúrufang, 


"VÍSINDI, New York." 


AÐALSKRIFSTOFA: 


New York, Temple Court, 
Cor. Nassau 8, Beekman St., 
nálægt pósthúsinu. 


---ÚTIBÚI: 


WASHINGTON: Atlantic Building, nálægt 


Einkaleyfastofu. 


Heimilisfang: 
5 Beckman St., New York. 
Fyrirmæli: KWE 


6. mars 1896. 


HERRA. NICOLA TESLA. 
Borg. 
Kæri herra Tesla minn. 


Svo virðist sem þú hafir sent heiðursmenn hingað til að 
biðja um grein fyrir Harpers Round Table, um Roentgen 
geislana. Eftir dálitla þögn samþykkti ég að taka að mér 
að skrifa eitthvað fyrir hann, og nú vil ég eitthvað í 
leiðinni til myndskreytinga. 


Ef þú átt myndir sem þú hefur tekið, eitthvað óvenjulegt, 
- ekki bara handbein, heldur eitthvað aðeins nýstárlegra 
en það væri núna, værirðu til í að leyfa mér að nota þær, 
að sjálfsögðu með tilheyrandi kredit fyrir þá í greininni. Ef 
þú ert með eitthvað slíkt, myndirðu vinsamlegast senda 
mér þrjá eða fjóra eða um það bil 1/2 tylft, sem ég get 
valið úr? 


Mjög svo sannarlega þitt. 


Wm. A. Anthony. 


EDWARD P. THOMPSON, ME, 
einkaleyfalögfræðingur. 


PROF. WILLIAM A. ANTHONY, 


sérfræðingur í rafmagns- og vísindum. 


ALFRED C. COURSEN , 
lögfræðingur. 


Bandarísk og erlend einkaleyfi. 
Einkaleyfi föt. 

Truflanamál. 

Vörumerki, framsal o.s.frv. 


Álit um einkaleyfi, brot 
og framkvæmanleika o.s.frv. 


Forskriftir rafmagnsverkfræði. 


Vinnu- og einkaleyfisteikningar. 


Rafmagnslýsingar fyrir arkitekta. 


Snúrufang, 


"VÍSINDI, New York." 


AÐALSKRIFSTOFA: 


New York, Temple Court, 
Cor. Nassau 8, Beekman St., 
nálægt pósthúsinu. 


Útibússkrifstofa : 


WASHINGTON: Atlantshafsbyggingin, nálægt 


Einkaleyfastofu. 


Heimilisfang: 
5 Beckman St., New York. 
Fyrirmæli: KWE 


13. mars 1896. 


HERRA. NICOLA TESLA. 

Nýja Jórvík. 

Kæri herra Tesla minn. 

Þakka þér fyrir vinsamlegt tilboð þitt um að hjálpa mér 
með klippur fyrir Roentgen Ray greinina. Ég veit varla 


hvernig ég á að lýsa því sem ég myndi vilja. 


Ég býst við að þú gætir átt fjölda ljósmynda sem þú hefur 
tekið í tilraunaskyni, hverjar þeirra væri áhugaverðar. 


Round Table fólkið vildi eitthvað óvenjulegt , sem ekki 
hafði verið birt annars staðar. 


Næstum hvað sem er myndi svara tilganginum. 

Það væri kannski betra ef þú getur gefið mér tíu eða 
fimmtán mínútur einhvern tímann, þegar ég gæti hringt á 
rannsóknarstofuna þína og séð hvað þú átt sem þú værir 


til í að ég ætti að nota. 


Ég veit hversu upptekinn þú ert og ég ætti ekki að þurfa 
að taka mikið af tíma þínum. 


Ég samþykkti að hafa afrit af klippingum inn eigi síðar en 
21. og afrit af greininni eigi síðar en mánudag eða 
þriðjudag, 23. eða 24. 


Mjög svo sannarlega þitt. 


Wm. A. Anthony 


New York, 16. mars, 1896. 
#46 8. 48 E. Houston Str. 


Prófessor Wm. A. Anthony, 
#5 Beekman Str., 

NY borg. 

Kæri prófessor Anthony: - 


Bréf yðar barst á sínum tíma, en sveiflur og Roentgen-bylgjur komu í veg fyrir að ég svaraði áður. 


Ég mun vænta ánægjunnar af því að sjá þig hér hvenær sem þú velur. Hentugasta tíminn fyrir mig 
er á milli 3 og 4 síðdegis, en þú gætir hentað þínum hentugleikum. 


Kær kveðja, 


New York, 20. mars 1896. 
#46 8. 48 E. Houston Str. 


Prófessor Wm. A. Anthony, 
#5 Beekman Street, 

NY borg. 

Kæri prófessor Anthony: - 


Mér þykir leitt að ekki hafi verið hægt að gefa ykkur útprentanir fyrir þetta, þar sem veðrið var 
mjög slæmt í gær. 


Ég sendi þér fjórar prentmyndir, kanínu, íkorna, kassa af teikniverkfærum sem tekin voru í gegnum 
um hálfa tommu af þéttum við og fatnaði, og plötu sem sýnir lofttæmisrör, hringlaga disk úr áli og 
ferningur af kopar af sömu þykkt. 


Vona að þetta gangi eftir, ég er áfram, 
Kveðja, 


EDWARD P. THOMPSON, ME, 
einkaleyfalögfræðingur. 


PROF. WILLIAM A. ANTHONY , 


sérfræðingur í rafmagns- og vísindum. 


ALFRED C. COURSEN , 
lögfræðingur. 


Bandarísk og erlend einkaleyfi. 
Einkaleyfi föt. 

Truflanamál. 

Vörumerki, framsal o.s.frv. 


Álit um einkaleyfi, brot 
og framkvæmanleika o.s.frv. 


Forskriftir rafmagnsverkfræði. 


Vinnu- og einkaleyfisteikningar. 


Rafmagnslýsingar fyrir arkitekta. 


Snúrufang, 


"VÍSINDI, New York." 


AÐALSKRIFSTOFA: 


New York, Temple Court, 
Cor. Nassau 8, Beekman St., 
nálægt pósthúsinu. 


Útibússkrifstofa : 


WASHINGTON: Atlantshafsbyggingin, 


nálægt Einkaleyfastofu. 


Heimilisfang: 
5 Beckman $t., New York. 
Fyrirmæli: KWE 


24. mars 1896. 
HERRA. NICOLA TESLA. 
Borg. 


Kæri herra Tesla minn. 


Ég fann myndirnar á laugardagsmorgun og fór með þær strax 
til Harpers. Þeir voru í nægum tíma. Þvílíkar stórkostlegar 
myndir sem þetta voru. Hvernig get ég sýnt þér þakklæti mitt 
fyrir góðvild þína? 


Ég hef verið að hugsa um spegilmyndina innan frá glerrörinu. 
Það er víst að fræðilega ætti áhrifin í lokin að vera jafndreifð 
jafnvel þó að heimildin væri stærðfræðilegur punktur. 


Látum S vera uppsprettu og A'B' rör. A A ' viðkvæma diskinn. S 
mun hafa mynd í formi hrings sem er tvöfalt þvermál rörsins. 
S's" verða tveir þættir í þeim hring. Geislar |NT -2-} 
lólæsilegur) (NT -3-} 


Í In) öðrum orðum er spurningin, munu geislarnir byrja frá 
enda rörsins í lofttæmi eins og í lofti. Annar viðkvæmur diskur 
gæti verið settur á b. 


Tómarúmsrörið gæti verið umkringt kopar niður að 
viðbótarrörinu. 


Mjög svo sannarlega þitt. 
Wm. A. Anthony 


New York, 25. mars 1896. 
#46 8. 48 E. Houston Str. 
Prófessor Wm. A. Anthony, 
#5 Beekman Str., 
NY borg. 
Kæri prófessor Anthony: - 


Bréf yðar frá 24. mars hefur verið réttilega móttekið. Ég er ánægður með að hafa verið ánægður 
með myndirnar. Ég hefði átt að taka fram að vegalengdirnar væru frá 20 til 24 tommur með 
útsetningu frá 5 til 15 mínútur. 


Að því er varðar endurkast með túpu, gleri eða kopar, eins og ég sagði þér um daginn á meðan ég 
framkvæmdi tilraunina, fannst mér prófið ekki vera eins óyggjandi og tilraunin sem ég birti í 
Electrical Review, númer á undan. Ég sé nú að þú hefur rétt fyrir þér og völlurinn ætti að vera 
einsleitur á enda rörsins. Fyrsta tilraunin sýndi það ekki, en sýndi lýsandi hring nálægt brúninni á 
annarri hliðinni. Aukin áhrif inni í pípulaga rýminu gætu hafa stafað, hélt ég, af því að rýmið fyrir 
utan túpuna var minna virkað. Það var aðeins seinna, eftir að ég sýndi spegilmyndina með 
óyggjandi hætti „ að ég kom á þá áætlun að nota eina og sömu plötuna í fjölda tilrauna. 


Þar sem ég hef sýnt fram á spegilmyndina var auðvelt að stækka áhrifin á plötuna og ég er að fá 
einhvern áhuga á | sic) niðurstöðum. 


Ég held að tilraun prófessor JJ Thomson, eins og hann birti hana, sé ekki óyggjandi. Hann er mjög 
líklega að vinna með ófullnægjandi tæki og gæti ekki hafa getað greint neitt. Ég held hins vegar að 
jafnvel þótt hann hefði átt að hafa tæki sem gæti framkallað áhrifin, þá væri það samt ekki 
óyggjandi; en þetta myndi leiða mig of langt. 


Tillaga þín um að setja diskinn í sérstakt tómarúm gæti leitt til áhugaverðrar opinberunar. Ég mun 
hafa það í huga og ef ég finn tíma mun ég prófa það. 


Þinn einlægur, 


Nýju kristallarnir sem ekki eru fosfórlýsandi, jákvætt æðri en KALSÍUMSTÖÐU 
Spring Park rannsóknarstofa, 
Framleiðendur á 
Vísinda- og rafmagnstæki, 
Röntgenbúningur 
Fine Chemicals. Kalsíum Tungstate kristallar allar stærðir. 
Flúrsjár, blómstrandi skjáir, ljósmyndaskjáir, krókahólkar, 
Röntgenljósmyndaplötuhaldari fyrir plötu- eða brómíðpappir. 
SPRING PARK AVENUE 38, 
TB Kinraide „ Treas. og framkvæmdastjóri. 
Jamaíku-sléttan, 24. febrúar - 1897 


Herra Nikola Tesla; 
Kæri herra, 


Við sendum þér lítinn sýnishornsskjá sem er gerður úr ekki fosfórlýsandi kristöllum okkar sem telja að 
sé mikil framför á kalsíumwolframatinu sem er svo mikið í notkun. Við sendum þér flúrsjónauka 
(gratis) úr sama efni ef þú vilt vinsamlega láta okkur vita hvaða stærð þú kýst, þar sem við viljum að þú 
prófir flúrsjónaukana okkar ítarlega. 


Við gerum þetta án þess á nokkurn hátt að biðja þig um að gefa okkur vitnisburð um þau: annað en 
það sem þú myndir náttúrulega gera varðandi allt sem þér fyndist æðri til sérstakra nota. Ef þér finnst 
skjáirnir okkar vera betri en flestir aðrir á markaðnum, þá myndirðu auðvitað vísa til þeirra og fleira 
sem við biðjum ekki um eða búumst við. 


Að treysta á að þú leyfir okkur að senda þér eina flúorsjár okkar, við erum, sannarlega þín, 
Spring Park Laboratory, herra TB Kinraide 


New York, 25. febrúar, 1897. 
#46 8. 48 E. Houston Str. 
Herra TB Kinraid, 
38 Spring Park Ave., 
Jamaíku-sléttan, Mass. 


Kæri herra minn: - 
Bréf yðar frá 24. febrúar hefur verið móttekið. 


Ég er náttúrulega áhugasamur um hvert framtak og er tilbúinn að viðurkenna verðleika þeirra sem, 
að mínu heiðarlegu áliti, á það til. En það hefur verið meginregla mín að gefa engar opinberar 
yfirlýsingar í viðskiptalegum tilgangi, jafnvel af bestu vinum mínum. Ef þú ert hins vegar með 
einhverja skjái sem þér finnst betri en þeir gömlu, vinsamlegast sendu mér einn og láttu mig borga 
fyrir hann eins og allir aðrir viðskiptavinir þínir gera. Aðeins með slíku skilyrði gæti ég mögulega 
samþykkt einn. 


Ég skal vera mjög þakklátur fyrir alla athygli sem þú munt gefa þessu máli. 
Kær kveðja, 


Nýju kristallarnir sem ekki eru fosfórlýsandi, jákvætt æðri en KALSÍUMSTÖÐU 
Spring Park rannsóknarstofa, 
Framleiðendur á 
Vísinda- og rafmagnstæki, 
Röntgenbúningur 
Fine Chemicals. Kalsíum Tungstate kristallar allar stærðir. 
Flúrsjár, blómstrandi skjáir, ljósmyndaskjáir, krókahólkar, 
Röntgenljósmyndaplötuhaldari fyrir plötu- eða brómíðpappiír. 
SPRING PARK AVENUE 38, 
TB Kinraide,, Treas. og framkvæmdastjóri. 
Jamaíku-sléttan, 15. mars - 1897 


Herra Nikola Tesla 
46 Houston St. 


Boston messa. 
Kæri herra: 


Við sendum þér í dag einn af fosfórlýsandi flúrsjónaukum okkar sem við teljum að við prufa muni þú 
finna miklu betri kalsíumwolframkristalla í almennri notkun þar sem engin fosfórljómun er til að hylja 
eða deyfa myndirnar og skilgreiningin á hlutnum er svo miklu skýrari og skarpur. 


Við kunnum að meta viðhorf þitt þegar þú segir að þú gefur aldrei opinberar yfirlýsingar í 
viðskiptalegum tilgangi jafnvel fyrir bestu vini þína. Við bjuggumst ekki við eða biðjum þig um neitt af 
því tagi og ótta sem við tjáum okkur illa ef samskipti okkar voru opin fyrir þeirri túlkun. 


Hins vegar sendum við þér flúorsjána sem þú getur sent inn til að prófa og bera saman við aðra. Við 
ættum að gleðjast að gefa þér sem merki um þakklæti okkar á upprunalegu verkinu sem þú hefur 
unnið: en ef þú krefst þess að borga fyrir það skaltu aðeins gera það eftir að þú finnur að það er 
eitthvað sem þú vilt. 


Innilega til þín, 

Spring Park rannsóknarstofa 
Herra TB Kinraide 

K 


New York, 21. mars 1897 
#46 8. 48 E. Houston Str. 
Spring Park rannsóknarstofa, 
#38 Park Avenue, 
Jamaica Plain, Mass. 


Herrar mínir: - 


Velþóknun þín 15. mars hefur verið móttekin. Roentgen skjárinn þinn hefur líka borist mér og mér 
hefur fundist hann fullnægjandi. Ég vil ekki tjá mig um ágæti þess í samanburði við aðra og vil 
aðeins segja að ég mun halda því. Vinsamlegast sendu mér reikninginn í pósti við fyrstu 
hentugleika. 


Þegar ég skoðaði skjáinn hef ég tekið eftir því að þú hefur notað nokkrar tillögur. Ég er ekki að segja 
þetta í neinum gagnrýnum anda, þvert á móti, ég er ánægður með að þú hafir gert það og þér er 
velkomið að njóta hvers kyns ávinnings sem þú getur haft af því. 


Ef þú ert með eitthvað nýtt fosfórískt efni, vildi ég að þú sendir mér eitthvað til prufu. 


Trúðu mér að vera, 
Kær kveðja, 


New York, 6. júní, 1897. 
#46 8. 48 E. Houston Str. 
Spring Park rannsóknarstofa, 
Jamaica Plain, Mass. 


Herrar mínir: - 
Hingað til hef ég ekki fengið neinn reikning fyrir flúorsjána send til mín fyrir nokkru síðan. Þar sem 
ég get ómögulega haldið honum nema þú leyfir mér að borga fyrir hann eins og hver annar 


viðskiptavinur myndi gera, bið ég þig um að senda mér reikninginn með sem minnstri töf. 


Ég hef verið ánægður með frammistöðu þess og þó að það séu betri skjáir á markaðnum um þessar 
mundir, þá nota ég hann enn. 


Kær kveðja, 


Nýju kristallarnir sem ekki eru fosfórlýsandi, jákvætt æðri en KALSÍUMSTÖÐU 
Spring Park rannsóknarstofa, 
Framleiðendur á 
Vísinda- og rafmagnstæki, 
Röntgenbúningur 
Fine Chemicals. Kalsíum Tungstate kristallar allar stærðir. 
Flúrsjár, blómstrandi skjáir, ljósmyndaskjáir, krókahólkar, 
Röntgenljósmyndaplötuhaldari fyrir plötu- eða brómíðpappir. 
SPRING PARK AVENUE 38, 
TB Kinraide „ Treas. og framkvæmdastjóri. 
Jamaíku-sléttan, 7. júní - 1897 


Herra N. Tesla 
46 Houston St. 
New York, NY 


kæri herra 


Meðfylgjandi reikningur fyrir flúorsjána samkvæmt beiðni þinni. Við erum að fá út nýjan flúorsjá, með 
aftengjanlegum skjá úr nýju og endurbættu salti, festa í mahogny, og við bíðum eftir því að þeir séu 
búnir að ætla að senda þér einn og leyfa þér að velja hvað þú vilt helst geyma áður en þú rukkar þig. 
Hins vegar er hægt að gera skiptin hvenær sem er? 


Innilega til þín, 
Spring Park rannsóknarstofa 
K 


New York, 6. nóvember, 1897. 
#46 8. 48 E. Houston Str. 


TIL ÞESS ER MÁLIÐ VARÐAR: 


Þetta er til að staðfesta að herra B. Hiergesell hefur verið í starfi mínu í sex ár. Mér hefur fundist 
hann vera heiðarlegur og duglegur vinnumaður. 


New York, 26. september, 1898. 
#46 8. 48 E. Houston Str. 


Herra EL Ovington, 

29 Cortlandt Str., 

Nýja Jórvík. 

Kæri herra: - 

Ég hef nú þegar flutt þrjá fyrirlestra um hátíðnistrauma, þar sem þetta er fjöldi allra góðra hluta. 


Þar sem ég veit ekkert um tilhögun eftir slátrun get ég ekki veitt nauðsynlegar upplýsingar. 


Kær kveðja, 


4 Newcastle Court, 
Boston, Mass. 
Herra Nikola Tesla, 
Nýja Jórvík. 
Kæri herra: - 


Rithöfundurinn væri þakklátur fyrir afrit af dreifibréfi þínu, en forsíða þess er endurgerð í líkingu í 
Rafmagnsheiminum og verkfræðingnum frá 6. febrúar 1904. 


Rithöfundurinn minnist þess með ánægju að hafa hitt þig á gömlu rannsóknarstofunni þinni við East 
Houston Street 46 fyrir nokkrum árum. 


Þinn einlægur, 
Earle L. Ovington 


Fyrirmæli. 


OVINGTON FRAMLEIÐSLUFYRIRTÆKI 
METROPOLITAN BUILDING, í MADISON AVENUE 
NEW YORK CITY 


Qvington ; 
RAFALYFJABUÐUR 


SÍMATENGING 


12. apríl 1906. 

Herra Nikola Tesla, Waldorf Astoria, 
Nýja Jórvík. 

HEIL TÍSLAN 

Kæri herra:- 


Rithöfundurinn hefur komist að því að þú íhugar að setja á markað bráðlega hátíðnitæki fyrir 
röntgengeisla og lækningaskyni. Við sérhæfum okkur í hátíðnivélum og skrifum til að spyrja hvort 
þú værir opinn fyrir tillögu um að fyrirtækið okkar ætti að sjá um sölu, eða kannski sölu og 
framleiðslu á vélinni þinni. Rithöfundurinn varð þeirrar ánægju aðnjótandi að hitta þig fyrir 
nokkrum árum á rannsóknarstofu þinni, #46 East Houston Street, og hann ætti að gjarnan njóta 
þeirrar ánægju að endurnýja kynnin. Ef þú ert í nágrenni Metropolitan-byggingarinnar, þá ætti ég 
að gleðjast að sjá þig hvenær sem er, eða ef þú ætlar að panta tíma hjá mér, mun ég vera ánægður 
að hringja í þig. 


Kær kveðja, 
OVINGTON FRAMLEIÐSLUFYRIRTÆKI. 


ELO-N. 
Earle L. Ovington , forseti 


Afrita. 


TESL AL AB OR ATORY, 
Wardenclyffe „ Long sland, NY 
23. apríl 1906. 


QOvington Manufacturing Co., 
1 Madison Ave., New York City, NY 


Herrar: - 


Bréf yðar frá 12. apríl, *"*ðtil herra Nikola Tesla, var réttilega móttekið, en hann gat ekki svarað þar 
sem hann hafði verið haldinn slæmu kvefi síðan einhvern tíma. 


Hann segir mér að skrifa þér að hann hefði mikinn áhuga á að fá ákveðnar tillögur frá þér. Viltu ekki 
vera nógu góður til að senda honum líka afrit af vörulistanum þínum sem sýnir vörurnar sem þú 
framleiðir og afrit af einkaleyfislýsingunum þínum sem ná yfir það sama, á heimilisfangið hans hér 
að ofan. 


Kær kveðja, 


130 W84st 
New York 25. mars 1910. 


Herra Nikola Tesla, 

Waldorf Astoria, 

NY 

Kæri herra: - 

Ég er að fara til Boston þar sem ég er að útbúa litla rannsóknarstofu til að sinna rannsóknavinnu. 
Þegar ég fer eftir nokkra daga skrifa ég til að spyrja hvort þú viljir panta tíma hjá mér til að ræða 
ákveðið mál áður en ég fer. Ég hef hringt nokkrum sinnum en þú hefur verið úti. 

Þú hefur kannski heyrt af fyrirlestrum mínum um hátíðni á ýmsum rafmagnssýningum. 


Hlakka til að hitta þig með mikilli ánægju, ég er, 


Innilega til þín, 
Earle L. Ovington 


165 Broadway, New York, 
26. mars '9!0. 


Earle L. Ovington , Esq., 
130 W. 84 *st., 
New York, NY 


Kæri herra: 


Með því að svara velþóknun þinni frá 25. mars *“" var nýkominn, vil ég segja að ég mun vera 
ánægður að sjá þig þegar þér hentar, ef þú hringir á þessa skrifstofu. Símaskilaboðin þín hafa verið 


send til mín en ég gat ekki hringt í þig vegna tímaleysis. 


Kær kveðja, 


FREDERICK F. STRONG, læknir, 
RAFSÆKNINGAR, 
OG MEINARFRÆÐILEG RANNSÓF. 
BOSTON, MESS 


Huntington Ave 176. 27. september 1898. 


Herra Nikola Tesla, - 
Nýja Jórvík. 


Kæri herra minn,- 


Ég treysti því að þú fyrirgefur það frelsi sem ég tek mér að skrifa þér, en ég er mjög áhugasamur um 
að hafa þína skoðun á vissum málum. Undanfarin þrjú ár hef ég tekið þátt í klínískri rannsókn á 
Tesla hátíðnistraumum í notkun þeirra til meðferðar á sjúkdómum. Apostoli og D'Arsonval hafa 
unnið nokkuð í þessari línu með mjög ótrúlegum árangri, sérstaklega við gigtarsjúkdóma. Straumur 
þeirra var fenginn frá Tesla spólu sem spenntur var við losun kyrrstæðrar vélar með viðeigandi 
þéttum. Þeir notuðu straum sem getur gefið neista frá 1 til 2 cm í lofti. Rannsóknir mínar hafa verið 
ólíkar, að því leyti að ég hef notað búnað af minni eigin hönnun, sem samanstendur af stórum 
spenni, eimsvala í olíu og Tesla spólu, en neistabilið er snúnings málmplata með vængjum sem fara 
framhjá kyrrstæðum kúlu. Ég nota 104 v alt glóperu og fæ um það bil 6 tommu neista úr Tesla 
spólunni minni. 


Ég hef nýlega séð vél af skáldsögupersónu og hef búið til slíka. Þetta er besta „röntgenvélin“ sem ég 
hef sagt og ég er spenntur að vita hvort hún myndi hafa svipaða lækningaáhrif og vélin sem ég hef 
notað. Sótt hefur verið um einkaleyfi á tækinu og það væri gaman að fá álit þitt á því hvort það sé 
eitthvað einkaleyfishæft við það. Það samanstendur af litlum neistaspólu sem er vafið með pundi 
eða tveimur af vír nr. 20: þetta er í tveimur hlutum: ystu endar hlutanna eru tengdir beint við 110 v 
beina glóðarstrauminn, en tveir innri endar hlutanna eru festur við truflunarbúnað sem 
samanstendur af sérvitringum járnskífu sem er látinn snúast með segulmagni kjarna spólunnar. 
Þessi diskur ber tvo pinna sem komast í snertingu við stutta stöng sem, þegar hún er í kyrrstöðu, er 
haldin í snertingu við stólpa sem er með platínuskaut. Þessi snerting rofnar í hvert sinn sem pinnar 
lendir á enda stöngarinnar. Spóluendarnir eru tengdir, einn við gormstöngina og einn við stöngina. 
Straumurinn er brotinn á þann hátt að járnskífan snýst hratt á grunni einfalds mótors. 
Gljásteinsþétti er tengdur í kringum brotið til að gleypa strauminn sem myndast við sjálfsframköllun 
spólunnar. Þessi eimsvala er með afhleðslurás sem samanstendur af Tesla frumefni sem er myndað 
af 5 lögum af koparþynnu 1 tommu á breidd: spólan er 1 fet í þvermál. Neistabil er innifalið í 
hringrásinni sem samanstendur af tveimur koparplötum sem eru stutt á milli. 


Tesla aukabúnaðurinn samanstendur af diski sem er 1 fet í þvermál og fjórðungur tommu þykkur, 
og er myndaður af pundi af nr.36 sár og innbyggður í paraffín. Neistaspólan dregur hálft amper og 
Tesla spólan gefur sex tommu langa neista. Fyrir mér var hugmyndin alveg ný og ég ætti að gleðjast 
að vita hvort hún er einkaleyfishæf. Straumurinn í Tesla spólunni er einstefna og neistarnir eru 
samstilltir við rof neistaspólunnar. Straumurinn er skaðlaus: maður getur dregið sex tommu neista 
frá jákvæða pólnum án meiðsla, á meðan varla er hægt að draga neista frá neikvæða endanum. 
Framleiðendurnir halda því fram að það gefi sveiflukenndan hátíðnistraum, en mér sýnist að tíðnin 
sé sú sama og fjöldi brota í neistaspólarásinni. Með því að fara með höndina fyrir Crookes túpu sem 


er spennt af vélinni fæst myndaröð, eins og raunin er með venjulegan Rhumkorff , og það bendir 
mér til þess að tíðnin sé lág. Viltu vinsamlega segja mér álit þitt á eftirfarandi atriðum. 


Hver hefur verið reynsla þín varðandi læknandi kraft hátíðnistrauma? 
Hvaða kröfur eru gerðar til slíks straums til þess að vera læknisfræðilega virði? 


Myndi vélin sem lýst er hér að ofan gefa lækningalegar niðurstöður svipaðar þeim sem gefin eru 
með víxlvél, eins og þeirri sem ég hef lýst sem notkun í læknisfræðilegum tilgangi? 


Ef tækið lýsti bara sannri hátíðnikollu „ eða er ég rétt að ætla að tíðnin sé lág? (spenna straumsins 
sem notaður er til að hlaða eimsvalann er aðeins 3000) 


Ef þú getur fundið tíma til að svara þessum spurningum muntu veita mér mikinn greiða og hjálpa 
mér mjög í rannsóknum mínum. Ég treysti því að ég fái þann heiður að hitta þig persónulega 
einhvern tímann í framtíðinni. Ég treysti því að þú fyrirgefur mér frelsi mitt til að biðja um 
upplýsingar og treysti því að ég heyri frá þér fljótlega, ég er áfram 


Með mikilli virðingu, 
Frederick F. Strong 
#176 Huntington Ave Boston 


New York, 4. október 1898. 
#46 8. 48 E. Houston Str. 


Herra Frederick F. Strong, MD, 
176 Huntington Ave., Boston, Mass. 


Kæri herra: - 
Velþóknun þinni 27. september **'"" verið réttilega móttekin og innihaldið tekið fram. 


Ég sé engan einkaleyfishæfan eiginleika í fyrirkomulaginu sem sýnt er á skissunni þinni. Það er 
sjálfslækkunarspóla til að hlaða eimsvala, og síðari tæmingar í gegnum aðal innleiðsluspólu, kerfi 
sem nú er vel þekkt. Að því er varðar vélrænni smáatriði brotsins eru þau sömuleiðis ekki ný. 


Spólan yrði mjög bætt með því að eyða neistabilinu, þar sem það er endilega ákveðið magn af orku 
sem neytt er. 


Ég get ekki gefið þér neina hugmynd um tíðni, þar sem ég veit ekki afkastagetu eimsvalans og 
sjálfsframköllun frumspólunnar, sem hann tæmist í gegnum. Það gæti verið frá, segjum, tuttugu til 
tvö eða þrjú hundruð þúsund á sekúndu. Það sem þú sérð þarna þegar þú hreyfir höndina í ljósi 
tómarúmsrörs, eru grundvallartruflanir í brotinu, en hver þeirra getur aftur samanstandað af 
miklum fjölda álagðra og skjótra titringa. Það er hins vegar augljóst að þar sem neistabil er á leið 
þéttistraumsins deyja þessi titringur mjög fljótt og áhrif þeirra eru mjög lítil. 


Þó ég hafi gert miklar tilraunir með hátíðnistrauma, gæti ég lítið sagt þér um áhrif þeirra á líkamann 
frá sjónarhóli læknis. Í blaði, sem ég hef sent á nýafstaðinn fund Raflækningafélagsins, hef ég fjallað 
um efnið, og þú gætir fundið í því sem ég hef sagt eitt eða tvö atriði sem vekja athygli. 


Straumarnir sem fást úr vélinni sem þú ferð til eru mjög skyndilegir, og ég ætti að segja að þeir 
myndu henta síður til ákveðinnar raflækninganotkunar en vél sem gefur sinusoidal strauma; að 
minnsta kosti er almennt talið að síðarnefndu straumarnir séu ákjósanlegir í læknisfræðilegum 
tilgangi. Ég veit ekki nákvæmlega hvernig sú hugmynd er upprunninn, en ég tel mjög líklegt að það 
hafi leitt af þeirri athugun sem gerð var snemma, að meiri orku getur borist í gegnum líkama 
sjúklings þegar straumarnir eru breytilegir í samræmi en þegar þeir eru skyndilega. 


Í sambandi við viðfangsefnið gæti það haft áhuga á þér að vita að ég er bara að koma með tæki af 
stórbættri hönnun sem mun að öllum líkindum fylla mjög þarfa þörf. Vona eg að bráðum getið þér 
útvegað slíkt hljóðfæri, ef þú óskar þess, og efast ég ekki um að þú munt verða sáttur við 
frammistöðu þess. 


Kær kveðja, 


22. júlí 1901 
Mánudags morgun 
Herra Gilder, 
Ritstjóri Century Magazine, - 
Nýja Jórvík. 


Kæri herra Gilder, 


Herra Thomas B. Kinraide frá Jamaica Plain hefur í gegnum lengri tilraunir tryggt sér mjög 
merkilegar og verðmætar ljósmyndaplötur sem innihalda skrár yfir rafhleðslu. Það eru gjörólíkar 
plötum af því tagi sem áður var tryggt. Þeir sýna ýmislegt sem engar aðrar ljósmyndir af rafmagni 
hafa nokkru sinni sýnt. Prófessor Cross við Massachusetts Institute of Technology mun vera fús til 
að fullvissa þig um vísindalegt gildi þeirra ef þú kærir þig um að hafa samskipti við hann um efnið. 


Ég má bæta því við að stofnunin hefur nýlega samþykkt frá Mr. Kinraide sett af um 50 diskum. 


Ég hef hugsað mér að þú gætir viljað endurskapa nokkrar af þessum plötum - Mr. Kinraide kallar 
þær sem "rafrita" - á "öldinni". Herra Kinraide hefur valið lítinn fjölda og hefur vinsamlega leyft mér 
að skrifa lýsandi texta sem útskýrir merkingu þeirra og skilyrðin fyrir því að hinir mismunandi voru 
tryggðir. 


Ég held að þú gætir haft áhuga á að heimsækja rannsóknarstofu Mr. Kinraide og sjá sjálfur hvað 
hann hefur gert í þessari og öðrum rafkönnunargreinum. Ef þú kærir þig um að gera þetta, mun Mr. 
Kinraide vera feginn að bjóða þig velkominn til að hitta prófessor Cross þar. 


Þú myndir þá geta fullvissað þig um vísindalegt gildi þessara rafrita og dæmt hvort grein um þær 
væri æskileg fyrir „öldina“. 


Með því að treysta þér mun finnast það ánægjulegt að rannsaka verk Mr. Kinraide ,„ 

Éger, 

mjög sannarlega yðar, (ungfrú) Anabel Parker 76 Munroe St. Roxbury, Mass.Hr. Heimilisfang 
Kinraide er Thomas B. Kinraide „ Esq. 

Spring Park Ave. Jamaica Plain, 

Messa. 


Roxbury, Mass. 
25. júlí 1901 
Herra HR Johnson, 
Nýja Jórvík. 


Kæri herra Johnson: -- 
Vinsamlegt svar þitt til mín, samkvæmt dagsetningu 24. júlí, er við höndina. 


Þú nefnir grein um verk herra Tesla sem prentuð var í tímaritinu The Century fyrir júní 1890. Ég held 
að þú hljótir að vísa til greinarinnar sem birtist í heftinu fyrir júní 1900. Það er á allt öðrum nótum 
en skissan af verkum herra Kinraide . sem ég hef skrifað. 


Um leið og ég get haft samband við herra Kinraide „ sem er nýbúinn að fara úr bænum, mun ég 
senda honum myndirnar ásamt lýsandi texta. 


Í millitíðinni myndu bæði Mr. Kinraide og ég vera fegin að hafa þig í samskiptum við prófessor Cross 
sem þú þekkir eflaust af orðspori. 


Innilega til þín, 
Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 


The Boston Post 
Boston, messa 3. sept 1901 


Herra HR Johnson, 
The Century Magazine, 
New York borg 


Kæri herra Johnson: -- 


Ég hef sannfært herra Kinraide um að flytja rafmagnsljósmyndirnar til New York, sem þú manst eftir 
að ég skrifaði þér fyrir nokkru síðan. Ég er viss um að þú munt að minnsta kosti hafa mikinn áhuga á 
að sjá þá. 

Herra Kinraide mun líklega hringja í þig á fimmtudaginn í þessari viku. 

Innilega til þín, 

Anabel Parker 


76 Munroe St. 
Roxbury, Mass. 


Hótel Imperial 
algjörlega eldföst BROADWAY 81 32 NP STREET 
NEW YORK-ROBERT STAFFORD- 


Kæri herra Johnson, 


Ég er frekar veikur í morgun, það er ómögulegt fyrir mig að fara út úr herberginu mínu til að koma 
til þín. Ég mun hafa samband við þig um leið og ég get gert það. 


Þungandi hitinn í gær var mér ofviða. 
Með mikilli eftirsjá (sic) er ég, 


5. sept. — 1901 Með kveðju, 
TB Kinraide 


Hótel Imperial 
algjörlega eldföst BROADWAY 81 32 NP STREET 
NEW YORK-ROBERT STAFFORD- 


Kæri herra Johnson, 


Ég er svo veikur að mér finnst óvarlegt að vera hér lengur. Ég fer heim í kvöld á bátnum. Viltu 
vinsamlega sjá um ljósmyndir, setja þær í kassa, með andlitið niður; þangað til ég hef samband við 


þig. 


Með kveðju, 
TB Kinraide 


Jamaíku-sléttan 
16. september 1901 


Herra HR Johnson 
Kæri herra Johnson, 


Ég held að þér vegna áhuga þinnar á bata mínum eftir veikindi sem ég hafði í NY, 
finnst mér ég geta prófað það aftur - sem þýðir auðvitað - til að vera varkárari um sjálfan mig. 


Ég fann sömu útgáfu af verki Armstrong lávarðar á bókasafni okkar og hef lesið hana vandlega. 


Það vísar ekkert í þær uppgötvanir sem ég hef gert og stangast á engan hátt á við greinina. Ég mun 
vera meira en feginn að gefa Armstrong lávarði tilhlýðilegan heiður fyrir það sem hann hefur gert á 
viðeigandi hátt í greininni eftir að við höfum ákveðið hvað hægt er að gera við hana. 


Ég er í mikilli þakkarskuld við herra Tesslu | sic) fyrir að vekja athygli mína á verki sem ég hefði þurft 
að biðjast afsökunar á að hafa ekki vitað um. Ég þakka þér líka fyrir ánægjuna af því að kynnast svo 
virðulegum manni — herra Tesslu . 


Ég býst við að vera í New York um miðja þessa viku og vonast til að geta komist að viðunandi 
ákvörðun bæði hvað varðar greinina og ljósmyndirnar. 


Kær kveðja, 
TB Kinraide 


THE WESTERN UNION TELEGRAPH COMPANY 
MOTTEKT Í WESTERN UNION BUILDING, 195 BROADWAY, NY 17. sept. 1901 
Dagsett: Willimantic Conn 17To: Mr. RU JohnsonCentury Co. Union Square NY 


Verður í New York á morgun mun símtal B Kinraide 


15. mars 1902 


Kæri herra Jónsson 


Mjög skemmtilega bréf þitt af 11 hefur verið sent mér hér. Ég hef sent hana til ungfrú Parker sem 
ég er viss um að mun hafa mikla ánægju af að lesa hana og mun gera breytingarnar sem þú leggur 
til. Eina ástæðan sem ég hef fyrir að skrifa ekki greinina sjálfur var eins og þú segir að tæknilegar 
tjáningaraðferðir mínar gætu aldrei verið notaðar í svona blaði. Ég vel því leikmann í staðinn. 


Ég fullvissa þig um að ég er þinn mjög einlægur, 
TB Kinraide 


THE BOSTON POST 
Boston, messa 21. mars 1902 


Herra HR Johnson 
The Century Magazine 


Kæri herra Johnson, 


Herra Kinraide hefur sent mér handrit greinar þinnar með tilliti til tilrauna hans. Ég hef gert þær 
breytingar sem lagðar eru til og vona að afritið eins og það er núna verði tiltækt. Það er ekkert á 
móti því að þú klippir út fyrstu tvær og síðustu málsgreinarnar, ef þú vilt gera það vegna 
plásssjónarmiða. Einnig væri hægt að útrýma málsgreininni á blaðsíðu 10, sem byrjar á „Skoðaðu 
augnablik“ án þess að spilla tilgangi greinarinnar alvarlega. Bæði Mr. Kinraide og ég ættu heiðarlega 
að vera ánægð ef hægt væri að nota greinina að fullu. Það hefur verið útbúið af mikilli vandvirkni og 
alvarlegri löngun til að gera það á sama tíma „vinsælt“ og vísindalega nákvæmt. Mér finnst ég vera í 
mikilli þakkarskuld við Mr. Kinraide fyrir óþrjótandi þolinmæði hans og góðvild, og alveg eins mikið 
fyrir hans sakir og mínar ætti að vera feginn að fá það gott pláss og förðun. 


Mér þætti vænt um að sjá sannanir fyrir farðanum, ef það væri í samræmi við siðvenjur þínar að 
leyfa mér það. 


Með þessum sama pósti sendi ég til Mr. Kinraide , sem er núna í Savannah, Ga. 
undirstrikunarbreytingarnar. Ég skal biðja hann um að skrifa eða senda þér upplýsingar um að þeir 
standist samþykki hans. 


Ef þú finnur frekari breytingar æskilegar við annan lestur mun ég leitast við að gera þær. Ég þakka 
þann tíma sem þú tekur málið upp án þess að kynnast tilraunastarfinu. Þú ert í bestu mögulegu 
aðstöðu til að dæma um hvort það sé nógu skýrt til að meðal lesandinn skilji hana. 


Þakka þér fyrir vinsamlega kurteisi þína, ég er sannarlega þinn, 


Anabel Parker 
The Boston Post Boston 


THE WESTERN UNION TELEGRAPH COMPANY 
MOTTEKT Í WESTERN UNION BUILDING, 195 BROADWAY, NY 25. mars 1902 
Dagsett: CharlestonTo: Mr. RU JohnsonCentury Pub. Co. New York 


Breytingar á grein eru í lagi verða heima mánudagur TB Kinraide 


THE BOSTON POST 
Boston, messa 25. mars 1902 


Herra HR Johnson 
The Century Magazine 


Kæri herra Johnson, 
Ég get ekki sagt þér hvort Mr. Kinraide þegar hann talaði við mig af ljósmyndum af hljóðbylgjum 


vísaði til verks prófessor S -- —-- (?) sem þú nefnir eða til sem einhvers annars 
rannsakanda. Hann nefndi nafn, en ég get ekki munað það núna. 


Ég hef skrifað honum og beðið um að hafa samskipti við þig varðandi málið. Fjarvera hans í suðri 
gerir þessa töf óumflýjanlega. 


Þinn einlægur, 


Anabel Parker 


THE BOSTON POST 
Boston, messa 10. apríl 1902 


Herra HR Johnson 
The Century Magazine 


Kæri herra Johnson, 

Ég verð að þakka þér fyrir sannanir Kinraide greinarinnar, sem ég skila hér með, leiðrétt. 

Herra Kinraide var nýkominn inn. Hann er ánægður með greinina eins og hún liggur fyrir og hefur 
engar breytingar að óska eftir. Ef það er viðunandi, satt að segja myndi hann vera ánægður að sjá 


sannanir fyrir hálftónaskurðunum þegar þeir eru tilbúnir. 


Kveðja, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, messa 28. apríl 1902 


Herra HR Johnson 
Nýja Jórvík, 


Kæri herra Johnson, 


Herra Kinraide segir mér að segja að línan undir plötu 1 ætti að heita A nodos. Seinkunin á að skila 
sönnuninni til þín er vegna fjarveru Mr. Kinraide að heiman á meðan pósturinn hans var óopnaður. 


Herra Kinraide biður mig um að segja að hann sjái eftir seinkuninni. 


Kveðja, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, messa 14. júlí 1902 


Herra HR Johnson 
The Century Magazine, 


Kæri herra Johnson, 


Ég er óviss um hvort ekki hafi verið vísað til greiðslunnar fyrir grein mína sem birt var í júlí númeri 
Century Magazine þegar herra Kinraide sá þig í New York. 


Það var hins vegar skilið á milli herra Kinraide og mín að greiðsla fyrir allt það mál sem lagt var fram 
yrði greitt til mín. Ég skrifa þetta til að koma í veg fyrir allar spurningar sem gætu vaknað varðandi 
þetta, þó að það sé kannski óþarfi þar sem þú manst eflaust að það var ég sem sendi greinina inn. 


Þakka vinsamlega kurteisi þína í gegnum bréfaskiptin, ég er, 


Kærar kveðjur, 
Anabel Parker 


Anabel Parker 


SKRIFSTOFÆFING EINKVÖM skrifstofur og húsnæði, 176 HUNTINGTON AVE. 
Hátíðnistraumar í almennum sjúkdómum lll 14:00 til 16:00 
ÚFJÓLFJÓLIR GEISLAR Í HÚÐSJÚKJÚDUM SÍMI, BACK BAY 21791 


FREDERICK F. STRONG, læknir 
SÉRFRÆÐINGUR Í RAFAHERFI 
BOSTON, MESS. 


14. mars 1904. 

Nikola Tesla, 
Rafmagnssérfræðingur, 
Nýja Jórvík. 


Kæri herra: - 

Fyrir nokkrum árum þegar ég stundaði heilsugæslustöð í Boston Dispensary, sem var eingöngu 
helguð lækningalegri notkun Tesla strauma, skrifaði ég þér til að fá upplýsingar um ákveðin 
tæknileg atriði í tengslum við starf mitt. Þú svaraðir mjög vinsamlega í persónulegu bréfi þar sem 
þú útskýrðir að fullu atriðin sem ég skrifaði þér um og lýstir yfir vilja þínum til að hitta mig hvenær 
sem ég ætti að vera í New York. 

Ég hef verið að gera tilraunir og beita hátíðnistraumum undanfarin tíu ár og hef hannað og 
fullkomnað fjölda tækja til notkunar í læknisstörfum. Í þessu sambandi hefur mér verið boðið að 
halda fyrirlestur fyrir New York Society of Physical Therapeutics, næstkomandi föstudagskvöld, 18. 
mars . Framleiðendur tækjanna minna senda mér einn til notkunar og ég mun leitast við að sýna 
fram á fyrirbæri hátíðnistrauma með tilraunum. og aðferðir við að beita þeim við meðhöndlun 
sjúkdóma. 

Mig hefur lengi langað til að hitta þig persónulega og sjá eitthvað af verkum þínum, og ef þú finnur 
til að taka á móti mér og lætur fylgja heimilisfang þitt og þann tíma sem hentar þér best, mun ég 
hringja í þig einhvern tíma á Föstudaginn 8. Ef þú getur ekki hitt mig á föstudeginum og gætir gert 
það þægilegt á laugardaginn, mun ég vera ánægður með að vera yfir daginn í viðbót til að nýta mér 
tækifærið sem ég hef lengi þráð og hlakkað til með ákafa eftirvæntingu. 

Ég treysti því að þú gætir fundið fyrir því að verða við beiðni minni, 

Með mikilli virðingu, 

Frederick F. Strong 


Fyrirmæli. 


West Rindge, NH, 17. júlí 1906. 


Nicola Tesla, 
Waldorf Astoria, 
New York borg. 


Kæri herra: - 


Ég er að ljúka við handrit að ritgerð um lækningalega notkun hátíðnistrauma, sem Rebman 
Company mun gefa út á haustinu á eftir. 

Sem brautryðjandi og upphafsmaður þessa dásamlega forms rafkrafts, bið ég þig að sjálfsögðu um 
aðstoð. Mér þætti vænt um ef þú myndir senda mér tilvísunina í hin ýmsu rit þín um efnið, og ef 
mögulegt er, allar endurprentanir sem þú gætir haft við höndina. Upprunalega ábendingin um 
hugsanlegt mikilvægi hátíðnistrauma sem lækningaefnis kom, að ég trúi, frá þér sjálfum, þó að 
bókmenntir um efnið viðurkenni D'Arsonval sem frumkvöðul í hátíðnimeðferðum. Mér þætti vænt 
um ef þú myndir vísa mér á nokkrar birtar yfirlýsingar um efnið, sem ég get vitnað í í bók minni til 
að fullnægja þeirri fullyrðingu sem ég hef alltaf haldið fram um forgang vinnu þinnar í þessu 
sambandi. Mér þætti líka vænt um ef þú myndir senda mér eina af myndunum þínum, svo ég geti 
fellt hana inn í bókina. 

Starf mitt undanfarin tíu ár hefur verið helgað beitingu og rannsókn á Tesla-straumum í 
lækningaskyni, í mótsögn við þá D'Arsonval og Oudin sem eru notuð af evrópskum yfirvöldum. Ég 
tel að straumar þínir hafi meira lækningalegt gildi og skipta miklu meira máli fyrir læknastéttina í 
dag, en nokkur önnur tegund hátíðnistrauma eða önnur birtingarmynd rafmagns sem notuð er. Til 
þess að rækilega sanna þetta atriði til ánægju fagstéttarinnar er nauðsynlegt að hafa samvinnu 
þína. Auðvitað munu viðurkenndir viðurkenndir vera margir fyrir alla aðstoð sem þú gætir veitt 
mér. 

Þakka þér fyrirfram og treysti því að ég fái skjótt svar, enn ég, 


Kærar kveðjur, 
FF Strong, læknir 
FFS / ED 


23. júlí 1906 
Dr. FF Strong, 
West Rindge, NH 
Kæri Dr. Strong minn: - 


Ég tek eftir beiðni þinni samkvæmt dagsetningu 18. júlí *% myndi gjarnan aðstoða þig í málinu eins 
langt og ég get stöðugt. Ég mun fyrst vekja athygli þína á slíkum ritum sem ég hef gert í tengslum 
við hátíðni. Því miður á ég engin eintök af þessum blöðum en gæti kannski fundið eitt eða tvö 
seinna og sent þér. 


Í rafvirkjanum í London 12. sept. 1890 er bréf um hátíðniskiptivél sem ég lét smíða, þetta er, eins og 
ég tel, fyrsta hátíðnivélin og fyrsta tilvísun til hátíðnivinnu. 


Það eru greinar undir fyrirsögnunum „Notes on Alternating Currents at Very High Frequency“ 
Rafmagnsverkfræðingur (New York) 11. mars 1891, Electrical World, 4. mars 1891. 


Sem tilvísun í riðstrauma með hátíðni, Rafmagnsverkfræðingur frá 1. apríl og London Electrical 
Review, 17. apríl 1891, einnig tilvísun í sömu umfjöllun, 3. apríl 1891. 


Það er „Umræða um fyrirbæri hátíðnistrauma“, Rafmagnsverkfræðingur, 22. apríl 1891. Tilraunir 
um rafmagnslosun í tómarúmslöngum, rafmagnsverkfræðingur, 24. júní 1891, London Electrical 
Review, 10. júlí 1891. 


Lífeðlisfræðileg áhrif Alt. Straumar af hátíðni, Elec. Heimur, 4. mars 1891; Elec. verkfræðingur 11. 
mars 1891; London Elec. Review, 21. mars 1891 og London Electrician, 19. ágúst 1891. 


Athugasemdir um Alt. Currents of Varying Frequency, rafvirki í London, 20. mars 1891. 
Fyrirbæri víxlastrauma með mjög hárri tíðni, Elec. Heimur, 4. apríl 1891, einnig rafmagnsheimurinn 


25. apríl 1891. 


Framleiðslu með hátíðnihleðslu, Elec. Heimur, 20. febrúar 1892, Elec. Verkfræðingur, 17. febrúar 
1892, rafvirki í London, 4. mars 1892 London Elec. Ritdómur, 18. mars 1892. 


Frekari tilraunir með eimsvala, Spark og Air Jet, Elec. World, 27. febrúar 1892, London Electrical 
Review, 25. mars 1892. 


Dynamic Induction at High Potentials and Frequency, Electrical World, 2. apríl 1892, Electrical 
Review, London, 15. apríl 1892. 


High Frequency Electrical Induction, Erindi lesið áður Society of Arts, Boston, Technology Quarterly, 
Vol. 6, nr. 1, 1893. 


Forvitnileg áhrif Hertzian Waves, Elec. Verkfræðingur, 4. júlí 1894. 


Um Hertzian Waves in Laboratories and Electro-Plating Works, rafvirki í London, 13. júlí 1894. 


Athugasemdir um áhrif hátíðnistrauma sem fara í gegnum líkamann, Elec. verkfræðingur, okt. 10, 
1894. 


Rafmagnsstyrkur olíu í víxlumöguleikum, raf. verkfræðingur 12. febrúar 1896, raff. Heimurinn líka, 
sama dagsetning. 


Rafmagn við háþrýsting. Fyrirlestur fyrir New York Electrical Society, 29. mars 1899. Birt í 
bæklingsformi og ég held að ég geti sent þér eintak af þessum bæklingi. 


Tæki til að ná háum tíðnum og þrýstingi, Electrical World, 14. október 1899, Rafvirki, 3. 
nóvember 1899. 


Það er auðvitað ómögulegt, án þess að bera saman dagsetningar fyrstu tilrauna, að leysa 
spurninguna um forgang, enginn slíkur samanburður hefur verið gerður, en þú finnur í bæklingnum 
„Rafmagn við háþrýsting“ tilvísun í nokkrar tilraunir eftir prófessor. Rowland frá John Hopkins 
háskólanum sem í raun felur í sér meginregluna um hátíðniframköllun frá einu setti beygja til 
annars sem er einangrað frá því. Joseph Henry, fyrir mörgum árum, var einnig framkallaður af 
Leyden jar og eimsvala losun, strauma í aðliggjandi hringrásum, og Henry benti fyrst og fremst á 
eðli Leyden jar losunar. Ég trúi því að ég hafi verið fyrstur til að gera rannsókn á spólum með 
loftkjarna,, þ.e. án nokkurs járns, til framleiðslu á hátíðniframköllun, nema að því leyti sem Henry 
tilraunirnar og Rowland tilraunirnar sem vísað er til fela í sér sömu hugmynd. Ég trúi því að ég hafi 
verið fyrstur til að nota loftþotu á eimsvala neistann til að auka skerpu sveiflanna. Fyrir utan þessar 
staðreyndir, og án almenns samanburðar á dagsetningum, væri ómögulegt að koma með aðra 
staðhæfingu. 


Herra Tesla var án efa mjög snemma í verkinu og gæti hafa verið á undan, en ég held að hann hafi 
eflaust verið á undan með ákveðna eiginleika verksins. Það væri hins vegar, held ég, best í verki eins 
og þú ert að undirbúa að vísa einfaldlega til útgefinna blaðanna og lýsinganna, sem, ef önnur gögn 
eru ekki til, verða að standast. Ég ætti í raun að mislíka mjög að þurfa að vera settur í þá stöðu að 
vera með einhverja staðhæfingu um málið og vil því biðja um að það sem ég hef sagt hér að ofan 
litið á sem persónulega aðstoð þína og verði ekki birt. Þú munt sjá að í hlutarins eðli er engin 
viðmiðun fyrir heimildarfulla staðhæfingu. 


Ég mun senda mynd áfram, ef ég get, eins fljótt og auðið er. 


Kær kveðja, 
Elihu Thomson. 


PS Ég sendi þér afrit af bæklingnum um „Rafmagn við háþrýsting“. 


15. október 1954 


Tesla var „nick“ fyrir okkur, því látinn faðir minn hafði þá ánægjulegu skyldu að skrifa ávísanir fyrir 
stuðningsmenn sína milljónamæringa sem áttu Okonite Wire and Cable og sem vaxið ríkur af 
gróðursælum gróða af því að selja símaréttindin fyrir Manhattan Island til NY Phone. Co. fyrir um 
$17.000.000. Þetta voru skattfrjáls viðskipti og sú upphæð var töluverð í þá daga. Þeir lánuðu 
Marconi peninga í gegnum breska hópinn sinn og fjármögnuðu að hluta Fessenden, de Forest og 
marga aðra minna þekkta í vísindaheiminum. Tesla var „vandamálamaðurinn“ þeirra. 


Þeir voru ekki einir í erfiðleikum sínum við hann því JP Morgan, öldungurinn, hafði alltaf Nick sem 
gæludýravandamál sitt. Ég vann fyrir Morgan stutta stund á gufusnekkjunni hans, Corsair, sem 
uppsetningarverkfræðingur og fyrir öldungadeildarþingmanninn Nelson W. Aldrich, en á 
verðlaunasnekkju hans, Alvina , sigldi ég sem prófunarverkfræðingur um allan heim. Báðir 
mennirnir höfðu áhrif. Jafnvel John Hays Hammond eldri, sem lánaði Tesla peningana fyrir 
vélmenni hans, gat ekki skilið þennan undarlega snilld. 


Edison hafði reynt að vingast við Tesla á sinn hátt og blöff en ummæli hans höfðu verið túlkuð af 
afar viðkvæmum Tesla sem móðgun. Með dæmigerðum evrópskt -slavneskum hugmyndum sínum 
um herramannslega framkomu var hann undarleg persóna á grófu sviði þráðlausra brautryðjenda 
og rafmagns. Flestir vísindamennirnir sem hann hitti voru góðir félagar. Sumir voru af 
bakslæðutegundinni eins og Edison, Fessenden, Marconi „de Forest, Fleming, Preece „ Lodge, Slaby 
„Zenneck og Seelig . Gamli New York Yacht Club hópurinn undir forystu Morgan, Gates, Rockefeller, 
Lieter „ Davison, Carpenter, Bennett og margra annarra sem faðir minn þekkti svo vel, voru allir í 
sömu röð með kannski aðeins meira aðhald í að vera félagslyndur. 


Ég þekkti þessa menn og svaraði góðlátlegu gælunafni þeirra „Jóhannes þráðlausi maðurinn,“ titill 
sem kitlaði mig engan enda þar sem mér fannst gaman að búa til neista og búa til stórkostlegar 
sýningar á hátíðni. Nick, hinn hljóðláti, vandvirki, mjög almennilegi, hneigjandi germanski 
(slavneski) european virtist aldrei passa inn í grófari bandaríska senu. Hann virtist vera maður 
aðskilinn - einstaklingur með töluverðan varahlut. Þetta, ásamt undarlegri fælni hans um að taka 
ekki í höndina og borða með sérkennilegum hreinlætissiðum, gerði Nick að merkum manni. Margir 
töldu hann látlausan snobb. Aðrir kölluðu hann „Hnetu“ á meðan aðrir kölluðu hann „Snillinginn“ 
og voru alltaf að afsaka gjörðir hans og þyrftu að útskýra að þetta væri að vænta af snillingi. 


Þeir sem unnu fyrir Nick voru sjaldan teknir í traust til hans. Skissur hans voru alltaf í köflum. Skrár 
hans voru aldrei fullkomnar. Hann óttaðist sjóræningjastarfsemi. Hann var sjóræningi og það var 
synd að maðurinn sem neitaði Nóbelsverðlaununum á þeim forsendum að hann væri uppgötvandi 
meginreglna frekar en uppfinningamaður skyldi hafa verið svona sjóræningi, logið um og ófrægður 
af samtímamönnum sínum. Þeir lyftu hugmyndum hans og héldu áfram glaðir eins og uppfinningar 
Tesla væru frjálsar eignir. 


Ég fölnaði um með mönnum eins og Earl Ovington „ þar sem ég setti upprunalega kerfið mitt upp á 
Blerliot einflugvélina með fyrsta mótvægisloftnetinu árið 1910. Á meðan Earl svífur í um 1500 feta 
hæð yfir Mineola-Hempstead, fluttum við fyrsta tvíhliða útvarpið frá flugvél til jarðar . Hann varð 
einn af fyrstu flugpóstflugmönnum. Ovington var sonur milljónamæringa og náinn vinur Tesla. 


Earl myndi setja upp stórkostlegar flugeldasýningar með því að nota risastóra Tesla spólu sem var 
festur á palli yfir krákunum í gamla Madison Square Garden. Hann lét mig fara út á glerpallinn og 
taka stóra neista af ógnvekjandi lengd af sprota sem ég hélt í hendinni. Ég komst fljótlega að því að 
við vorum með daglega hátíðarsýningu og kvöldsýningu á meðan rafmagnssýningin stóð yfir sem 
vakti mikla mannfjölda sem bjóst við að sjá okkur báða rafstýrða. Earl var stórkostlegur og hann 
elskaði það. Ég var hræddur krakki þó ég væri heillaður af neistunum sem ég elskaði. Tesla myndi 
standa hjá með föðurlegt auga á okkur bæði. Tesla hélt veislur í rannsóknarstofu sinni fyrir 
milljónamæringavini. Nick elskaði að lækka ljósin og setja upp skelfilegar sýningar. Ég verð að 
viðurkenna að ég hef margoft reynt að líkja eftir honum og það var gaman. 


Fyrsti þráðlausi sendirinn minn af hvaða stærð sem er var 10 KW opinn kjarna spennir og til þess 
var ég með opið bil og risastóran glerplötuþéttara í olíu. Með risastóru loftnetin mín yfir Yonkers 
gat ég náð þeirri fjarlægð sem gerði strákana öfundsjúka þegar ég vann skipin í miðju Atlantshafi. 
Fyrir 1912 var ekki krafist leyfis. Loftið var frjálst og við frumkvöðlarnir skemmtum okkur sem 
enginn mun í dag skilja eða ímynda sér. 


Nick varð mjög sérkennilegur með aldrinum. Louis Pacant „ gamli vinur minn, heimsótti Tesla. Louis 
hafði verið klár drengur að því leyti að hann skráði sig í meira en níu hundruð kvikmyndahús á hljóði 
víðs vegar um Bandaríkin. Þegar Western Electric komst að því að þeir höfðu verið barðir borguðu 
þeir Louis vel. Hann naut þess því, sem fátækur NY strákur sem hafði unnið sig í gegnum Pratt í 
Brooklyn, fékk hann spark við að nudda olnboga við „stóru strákana“. Sem hljóðlátur og nærgætinn 
ráðgjafaverkfræðingur fann hann fljótt að Nick var eins konar félagi. Þeir myndu spjalla í þakíbúð 
Nick en Louis gæti náð svo langt. Nick hafði þann sérkennilega hlé og tortryggni sem gerði hann að 
einstakri mynd. Það voru engir aðrir eins nálægt og Louis. 


Ég gæti rabbað hérna áfram með margt. Ég hef lokið við heimildarmynd um sögu útvarpsins og er 
að vinna að annarri um Howard Armstrong, gamla skólafélaga minn, sem ég hjálpaði með fyrstu 
endurgjöfarhugmyndir hans og aðstoðaði við fyrsta einkaleyfið hans í Yonkers eftir að faðir hans 
neitaði að styðja hann. 


Ég vildi óska þess að þú fengir einhvers konar austurlenskan Tesla-klúbb meðal 
náttúrufræðikennara með þá hugmynd að láta yngri kynslóðina vita eitthvað af Tesla-spennunni við 
uppgötvun. Ég myndi vilja sjá Tesla-félagið gefa verðlaun á hverju ári fyrir verðugt vísindaafrek. 

Því miður eru orð algjörlega ófullnægjandi til að lýsa spennu æskunnar þegar þeir stunda 
gæludýraáhugamál. Ég hafði svo marga í leit að rafeindatækni að ég sé eftir því að geta ekki komið 
þessum stóru unaður í orð sem réttlæta ár undrunar og ólýsanlegs spennu. 

Kær kveðja, 


John Oliver Ashton 


Palo Alto, Kaliforníu 


LÚtdráttur úr bréfi eftir John Oliver Ashton) 


Það er einn maður á Austurlandi sem gæti aðstoðað þig ef þú getur nálgast hann rétt. Hann er John 
Hays Hammond Jr. milljónamæringur sem er með |veikinn| í Gloucester, Mass. Faðir hans var 
stuðningsmaður Tesla á vélmenninu. Ég þekkti marga milljónamæringa, en þessi var snobb. 


Ég sló í gegn með mönnum eins og Earl Ovington sem ég setti upprunalega kerfið mitt upp á með 
fyrsta mótvægisloftnetinu árið 1910 á Bleriot Monoplane hans og á meðan Earl svífaði í um 1500 
feta hæð yfir Mineola-Hempstead sem við fluttum á fyrsta tvíhliða útvarpinu frá flugvél til jarðar, 
ég í "HQ" í Yonkers, Earl á lofti í "flugu". Hann varð fyrsti flugpóstflugmaðurinn. Hann var sonur 
milljónamæringa og náinn vinur Tesla. 


Earl setti upp stórkostlegar flugeldasýningar með því að nota risastóran Tesla spólu sem var festur á 
pall yfir krákunum á Old Madison Square Gaden og þegar hann leyfði mér að fara fram á glerpallinn 
tók hann stóra neista af ógnvekjandi lengd af sprota sem ég hélt í. höndin mín sem er snúa hoppaði 
að boltanum ofan á Tesla spólunni. Ég fann fljótlega að við vorum með daglegan hátíðar- og 
kvöldsýningu hér á meðan rafmagnssýningin stóð yfir og laðaði að okkur mikinn mannfjölda sem 
bjóst við að sjá okkur báða rafstraða. Earl var stórkostlegur og hann elskaði það. Ég var hræddur 
krakki þó ég væri heillaður af neistunum sem ég elskaði. 


Tesla myndi standa hjá með föðurlegt auga á okkur báða og brosa því hann var sjálfur að einhverju 
leyti sýningarmaður eins og þú hefur lesið. Frægar veislur hans í rannsóknarstofu hans fyrir 
milljónamæringavini hans voru frægar og Nick elskaði að slökkva ljósin og setja upp skelfilegar 
sýningar. Ég verð að viðurkenna að ég hef margoft reynt að líkja eftir honum og það var gaman. 


Fyrsti þráðlausi sendirinn minn af hvaða stærð sem er var 10 KW opinn kjarna spennir og til þess 
var ég með opið bil og risastóra glerplötu í olíuþéttara. Með risastóru loftnetin mín yfir Yonkers gat 
ég náð þeirri fjarlægð sem öfundaði strákana þegar ég vann með skipum í miðju Atlantshafi. Fyrir 
1912 var ekki krafist leyfis. 


2. febrúar 2007 
Halló 


Þegar ég var í ættarsögurannsókn rakst ég á færsluna 
þína á bók föður míns frá 1916 „High Frequency Apparatus“. 


Það þarf varla að taka það fram að ég var algjörlega ómeðvituð um þig og athafnir þínar; við höfum 
ýmsar fjölskyldusögur um þá daga sem hann tók þátt í hátíðnitækjum 

„ en fáar sannanlegar staðreyndir. Ef þú hefur einhverjar upplýsingar 

sem gætu bætt þekkingu mína á því tímabili væri það mjög vel þegið. 

Eins og margir með fortíð af þessu tagi var hann tregur til að deila 

minningum sínum, þrátt fyrir beiðnir frá bróður mínum og mér. 


Afi minn (og nafni) var læknir í norðurhluta New Jersey, sem var 

snemma rannsakandi í röntgengeislum í læknisfræði, og samkvæmt goðsögn einn af þeim fyrstu til að 
beita hátíðni AC til að æsa röntgenrörið. Hann lést árið 1904 og 

skildi föður minn eftir, 15 ára gamall, með áhuga á og þekkingu á 

rafmagnsverkfræði sem leiddi til starfsferils í raforku sem 

hélt honum uppteknum í 35 ár. 


Á fyrri hluta þessa fór hann frá 15 ára unglingi í New Jersey til 

Boston, þar sem hann var með tilraunarannsóknarstofu sem var nægilega flókið til að 
vekja áhuga MIT á notkun þess til að bæta við DC búnað þeirra, áfram til New York 
borgar, þar sem hann hafði hagnýtri rannsóknarstofu árið 1917. 


Útgáfa bókarinnar fylgdi nokkurra ára prógrammi þar sem gefið var út 

"gerið það sjálfur " rafmagnsverkfræðitímarit (sem að sögn var 

frumkvöðull í stofnun tímaritsins Popular Science). Rannsóknarstofan og 

allt starfsfólk hennar var „kallað“ inn í Chemical Warfare útibú U. S. 

Her árið 1917 til að vinna að framleiðslu rafmagnsofna á hráefni fyrir gasgrímur 


Þetta 12 ára tímabil af starfsemi hans er frekar "grátt" svo allar vísbendingar sem þú gætir 
haft myndi hjálpa. 

Það eru ekki miklar líkur á að ég komist til Flórída, en ég myndi elska að sjá 

safnið. Sem krakki lék ég mér að neistaspólum og var að safna hlutum 

í Van de Graf rafal sem aldrei nálgaðist að klára. Það er í 

genunum, tho. 


KR 


Tom Curtis 


3. febrúar 2007 
Halló Jeff 
Þetta ER spennandi er það ekki? 


Fyrstu myndirnar af föður mínum sem ég á munu líklega vera frá því snemma eða 

um miðjan 20. áratuginn þegar hann flutti til Los Angeles CA eftir reynslu sína í hernum. 
Á þessum tíma var hann að byggja upp fyrirtæki sem framleiddi sérsniðna eldfasta 
hluti, notaði rafmagnsofna til að búa til „nýju“ gerviefnasamböndin sem 

fyrirtækið hans var byggt á. Ég þarf að grafa í skjalasafninu til að finna 

mynd til að senda, þegar ég fæ tækifæri. 


Heimild frá 1916/1818 sem þú gætir átt möguleika á að finna með öðrum 
rannsóknaraðferðum: Ég man þegar ég var krakki að sjá síðu úr gömlu brúnu 
innskoti dagblaða, líklega frá New York Times, á síðu 

með myndum af „Young verkfræðingar sem eru að hjálpa stríðsátakinu." Á 

þessari síðu var pabbi sýndur ásamt Edison, Marconi, Tesla og nokkrum 

öðrum. Ég er í rauninni ekki viss um hver var á því, en pabbi var í 

ansi mikilvægum félagsskap. Eins og ég man var myndin hans pabba eitthvað minni 
en Edison en hún var þarna! 


Bók: Ég hef aldrei séð fyrstu útgáfuna svo ég er ánægður með viðleitni þína. 

Ég á eintak af 1920 Second Edition, ritstýrt af Raymond F. Yates. 

Samkvæmt formála annarrar útgáfunnar var það eina sem Yates gerði að bæta við 
einhverjum viðeigandi tímaritsgreinum frá 1917 og eyða heimildarefni söluaðila 
þar sem Curtis verkfræðirannsóknarstofan var horfin. (Pabbi var 

svo sannarlega ekki aðdáandi Yates, útgefandinn ýtti honum niður í hálsinn á pabba 
fyrir nýju útgáfuna, þar sem pabbi var upptekinn við að vinna stríðið). 


Tímarit: Ég á lítið safn af „Everyday Mechanics“ tímaritinu 

sem breyttist í „Everyday Engineering“ á milli Vol. 2 nr. 5 og bindi. 2 nr 
6, ekki heilt sett (12 af 18 birtum). Ég á afrit af 

Vol. 2 nr. 1 og bindi. 2 nr. 2, sem ég vil senda þér á 

safnið þitt. Hvert á ég að senda þær? 


Búnaður: Ég hef ekki hugmynd um hvar afi Curtis fékk HF búnaðinn fyrir 
röntgenvinnuna sína. Virðist teygja að landlæknir gæti verið að vinna frá 

grunni; tilraunamenn voru að framleiða hræðileg geislabruna á 

sjálfa sig og sjúklinga þar til einhver rakst á þá staðreynd að HF 

myndaðir röntgengeislar væru "mjúkir" og ólíklegri til að brenna (mismunandi tíðni?); 
Pabbi sagði okkur að faðir hans gerði fyrstu myndina í gegnum handlegg sem 

drap ekki sjúklinginn. 


Ég veit ekki hvernig eða hvers vegna pabbi komst til Boston eftir að faðir hans dó. Það hlýtur að 
hafa verið viðskiptatengt (engin fjölskylda þarna uppi); voru tækjabirgðir 

sem þú nefnir í messu, gæti hann hafa verið að fylgja slóð búnaðarins sem 

faðir hans hafði notað? 


Tengiliður: Ástæðan fyrir því að ég er ekki líkleg til að komast til Flórída er sú að ég bý í 
Saratoga Kaliforníu (nálægt San Jose, 40 mílur suður af San Francisco), langt 

í burtu! svo við ættum að treysta á tölvupóst „ síma eða hvað sem er. Síminn 

er 408 867-3541. Símasamband er líklega best á kvöldin, nema 

á þriðju miðvikudögum og fimmtudögum þegar ég hef skipulagða fundi. Hvenær sem 
er á milli 6:30 og 10:30 Kyrrahafstími mun virka. Ef ég svara ekki fyrir 3. hringinn 

„ ekki láta það fara í símsvara nema það sé mikilvægt (sparaðu 


$). 
KR 


Tom Curtis 


10. febrúar 2007 
Halló Jeff. 
Góðar fréttir!! 


Bróðir minn hefur fundið blaðsíðuna sem sýnir mynd TSC ásamt 

Edison o.s.frv., í skjalasafni hans. Dagsetningin á því er 29. apríl, 1917. Reyndar 

er það sem hann fann líkamlega ekki nákvæmlega það sem ég mundi (minni hans líka ) 
en efnið er það sem við vorum að leita að, svo það gæti verið önnur 

útgáfa sem hefur ekki birst ennþá. Allavega „ um leið og við finnum leið til að 
endurskapa það, mun ég fá afrit til þín. Leturgerðin sem notuð er er frekar lítil 

og síðan er miðlæg, hún er frekar stór að stærð. Það þarf að 

afrita sömu stærð. Þetta gerir endurgerðina að einhverju erfiðu. 

Ég skal halda þér upplýst. 


Vona að ferðin norður hafi heppnast vel. 
KR 


Tom Curtis 


13. febrúar 2007 


Myndirnar hringja engum bjöllum. "Rostungur" yfirvaraskeggið var aldrei hans 
stíll; lítill snyrtilega snyrtur "hernaðarlegur" stíll er allt sem ég man eftir, frá 
árdögum til loka. (Elstu myndin sem ég man eftir var líklega frá 

1916 -18 tímabilinu) 


Eftir því sem ég get séð af tímalínu 

Qvingtons held ég að þær skarast ekki verulega. Það er minnst á að hann hafi unnið fyrir Edison - 
hvenær var 

þetta? Hvenær var starf Edison með X-Ray, sem leiddi til dauða 

aðstoðarmanns hans? Mundu að Edison var fyrst og fremst DC-maður og pabbi var alltaf á AC, 
fyrir utan rafhlöðuknúna mótora o.s.frv., svo "vingjarnlegt" samband var 

ólíklegt, eftir því sem ég hef heyrt. 


KR 


Tom Curtis 


13. september 2007 


Hlýtur að vera andleg fjarskipti - ég hef verið að hugsa um að skrifa þér undanfarna 
daga. 


Ég og bróðir minn höfum verið að vinna alvarlega ættfræðivinnu um fjölskylduna 

undanfarna mánuði: hann tók málstað móður, fyrst og fremst vegna þess að 

afi minn var norskur og konan hans er norsk innfæddur - ætti að gera þetta aðeins 

auðveldara. Og ég hef Curtis hliðina, aðallega vegna þess að sem elsti drengurinn 

fannst frænku minni að það væri skylda hennar að fylla höfuð mitt af fjölskyldugoðsögnum (margar 
sem rannsóknir mínar draga verulega í efa). 


Ég á alvarlegt skarð sem ég þarf að fylla og kannski með þekkingu þinni á 
tækniþróun þess tíma gætirðu bent þér á nokkrar leiðir 
til að fara. Leyfðu mér að setja sviðsmyndina svo þú getir hugsað um það á uppbyggilegan hátt. 


Afi minn (og nafni) var landlæknir í norðurhluta New Jersey sem 

hafði enn nokkur tengsl við Columbia Medical Center í NYC (líklega var hann útskrifaður 

þó ég hafi ekki getað staðfest það enn sem komið er. Hann var 

snemma tilraunamaður með læknisfræði Röntgengeisli; sumir hvernig hann kveiktist á notkun 
hátíðni AC sem spennandi uppsprettu, sem reyndist gefa minni 

banvæna bylgjulengd en neistaspólinn sem almennt er notaður, (engar vísbendingar um hvernig 
þetta gerðist, en rökfræðin segir mér að það hafi líklega verið í gegnum Kólumbíu 

annaðhvort beint eða beint). 


Hann lést skyndilega í desember 1904 og skildi eftir sig Thomas Stanley, 14 ára krakka 


„sem sennilega hafði verið kenndur við tilraunastarfið í nokkur 
ár. 


Það var einhvers konar klúður í dánarbúið sem í rauninni henti 

ömmu minni og tveimur börnum, 14 og 11 ára, á götuna án peninga. Í manntalinu 
1900 bjuggu þau hjá móður ömmu, sem dó mánuði 

á undan afa mínum, sem dó á arfleifð; það hlýtur að hafa verið heiður fyrir 
lögfræðingana og skítkast fyrir ömmu (sem var alin upp sem „kona“ og 

hafði líklega ekki hugmynd um hvernig hún ætti að vernda sig). 


Litla fjölskyldan hvarf; ekki merki um þá í manntalinu 1910. Pabbi 

var vanur að tala um að amma væri að reyna að lifa af því að selja snyrtivörur byggðar 
á lyfseðilsskyldum salfum og smyrslum afa, búa á gistiheimilum 

o.s.frv. 


Einhvern veginn breyttist 14 ára drengurinn árið 1904 í viðurkenndan sérfræðing 

í að smíða rafmagnstæki og halda móðir hans og systir á lífi, þegar 

hann var 24 ára árið 1914. Að minnsta kosti hluta þessa tíma var hann á 

Boston/Cambridge svæðinu. Hann talaði um að vera með AC búnað sem hann lánaði 

MIT vegna þess að það eina sem þeir þurftu að kenna EE á var DC búnaður. Það eru þessi 10 
ár sem ég þarf að rannsaka og komast að því hvað gerðist. 


Ég veit að árið 1915 var hann í NYC með starfandi rannsóknarstofu 

með starfsliði. Í nóvember 1914 hafði hann stofnað mánaðarlegt tímarit sitt, hafði 
póstleyfi fyrir því og hlýtur að hafa verið á góðri leið með að 

klára bókina, sem gefin var út af Henley, með höfundarréttardagsetningu 1916 


Í viðurkenningum sínum í fyrstu útgáfu bókarinnar nefnir hann sérstaklega 

Melville Eastham og Clapp-Eastham, sem byrjuðu sem Ovington X-Ray fólk, 

og voru að keyra á eigin vegum árið 1910. Minnst á Eastham sem 

einstakling gefur til kynna persónulegt samband, frekar en eitt fyrirtæki. Svo 

kannski sem 19 eða 20 ára gamall tók hann persónulega einhvern veginn þátt í þessum 
umskiptum. 


Ég hef skoðað manntal frá 1910 fyrir New Jersey, New York og 

Massachusetts án þess að finna spor; ef þeir bjuggu á gistiheimilum ættu þeir auðvitað auðvelt með 
að detta Í gegn. 

Og 

við manntalið 1920 var hann í gegnum nokkur ár í hernum við 

rannsóknir á því að búa til efni í efnahernaði gasgrímu, var giftur og 

var í Los Angeles að hefja framleiðslu á eldföstum efnum 

(annað svið hans með viðurkenndri tæknihæfni). 


Geturðu hugsað þér einhverja leið til að koma einhverju á fót fyrir þessi ár sem vantaði 
1904 til 1914? Eru einhverjar birtar sögur af Ovington eða einhverjum öðrum 


á sviði röntgengeisla eða hátíðni AC búnaðar sem gæti varpað vísbendingu? 


Allar uppbyggilegar hugsanir væru vel þegnar! 


KR 
Tom Curtis 


14. september 2007 


Ég notaði tillögu þína og leitaði í fjölda manntalsskrám fyrir prófessor Houghton; 

Ég held að ég hafi fundið hann, í Waltham, 1910, skráður sem kennari sem starfaði í a 

skóli „ 44 ára, býr með eiginkonu og tengdamóður, engin börn. Enn þar 

árið 1920 að frádregnum ML. Svo kannski gerði hann greinarnar sínar heima, eða kannski í 
samhliða kennslu hans, Manntalið er frekar stingy með 

upplýsingar veittar, en nafnið á meðal upphafsstaf og starfsgrein 

virðist gott. 


Enn engin merki um TSC þarna, ég held að gistiheimilisheilkennið drepi allt 
tækifæri . 


Ég held að ef við gætum fundið út hver útvegaði röntgenbúnað föður síns 

árið 1902 eða 03 gætum við fundið TSC árið 1908 eða 09 sem lærlingur eða yngri 
verslunaraðstoð eða verkfræðinemi, eitthvað með gistiheimilislaun 

stigi. 


Ég er nokkuð viss um að hann hafi verið í Boston eða Cambridge einhvers staðar á þessu tímabili 
og það hlýtur að hafa verið starf eða loforð einhvers sem réttlætti flutninginn. 

Eitthvað varð til þess að flytja frá New Jersey - hann átti enn fjölskyldu þar - 

Faðir afi, frænka og frændi þeim megin og nokkrar frænkur á 

móðurhlið . 


Engir peningar hefðu verið hvatning til að komast út úr bænum, húsinu sem þeir 
bjó í (ömmu ömmu) áður en hún lést var líklega efri skorpu 

samfélagi dagsins. miðbær, áberandi staðsetning, mjög stór, innbyggð 

kokkur , vagnstjóri. Ég hef séð mynd um 1932 og hún var áhrifamikil. 

Að sögn pabba fór þetta allt í vasa lögfræðinganna. Einhvern daginn gæti ég fengið 
inn í skilorðsskrárnar, en það er bara forvitni, sannar ekki 

hvað sem er. 


Margar getgátur, of fáar staðreyndir. 
KR 


Tommi 


23. september 2007 


Rakst bara á eitthvað sem þú með þekkingu þína og færni gæti verið 
fær að grafa sig Í. 


Á milli apríl 1916 og september 1917 gaf TSC í New York út smá 

mánaðarlegt tækniblað. Upphaflega hét þetta rit „Hverdags 

Mechanics," og var gefið út af Everyday Mechanics Co., Inc. í febrúar 

1917 var nafni útgáfunnar breytt í "Everyday Engineering" 

líklega vegna málshöfðunar Popular Mechanics tímaritsins 

{ getgáta , byggð á nokkrum birtum bréfum til ritstjórans). TSC var skráð 

sem ritstjóri og nokkur kunnugleg nöfn birtast hér og þar, eins og prófessor Wm. C 
Houghton. 


Einhvern tíma seint á árinu 1917 eða snemma árs 1918 voru TSC og R 8. D teymi hans „samsett“ 
inn í Chemical Warfare Service, US Army, til að vinna að vandamálum 

að búa til gasgrímur, eða öllu heldur rafmagnsofnavörur sem þarf til 

hylki (virkjuð súrál og virk kol). Hann framlengdi 

ferðast í leitinni að hráefninu fyrir virkjaða súrálið, sem 

leiddi hann að lokum, eftir útskrift hans, til Kaliforníu og eldfösts hans 

fyrirtæki (vörur byggðar á álsílíkötum, aukaafurð virkjaðs 

súrálframleiðsla ). 


Brottför hans frá NYC fyrir herinn batt enda á áhuga hans á rafmagni 

verkfræði "hvernig á að gera það" en tímaritið lifði greinilega einhvern veginn af. 
Önnur útgáfa bókar hans frá 1920, í auglýsingahlutanum, er með auglýsingu 
fyrir blaðið. 


Ég á ófullkomið sett af tímaritum frá 1. bindi, númer 6 (september 

1916) til 3. bindis númer 6. september 1917). Í formála annars 

útgáfu bókarinnar, ritstjórinn, Raymond F. Yates, viðurkennir að hans 
heildar framlag ritstjórnar var að bæta við greinum úr tímaritinu, á nýjum 
viðfangsefni „ við bókina. 


Í morgun gúgglaði ég, af villtum hugarfari, „Everyday Engineering“ og margt fleira 
undrun mín fann vefsíðu undir því nafni, tileinkuð útgáfu 

sögur og endurprentaðar auglýsingar frá vinsælum tækniútgáfum 1020 

tímum . Fyrsta tímaritsforsíðan sem þeir sýna er desemberhefti 1918 af 

Everyday Engineering, sem er með sama leturgerð borða og eins 

almennt útlit, þar á meðal $.10 verð á síðasta tölublaði TSC. Sá næsti 

þeir sýna er ágúst 1919, sem er 7. bindi númer 5 og verðið hefur farið 

allt að $.15. Það er ekkert ritstjórnarefni sýnt neins staðar, bara auglýsingar fyrir AC 
Gilbert ( ErectorSet , og nokkrir rafmagns tilraunasettir). 


Það er engin vísbending um hver er að senda þetta efni og ekkert minnst á það 

fyrstu sögu útgáfunnar sem þeir sýna, að minnsta kosti eins langt og við erum 
meðvitaður um það. Auðvitað er ég enn að vinna í myrkrinu varðandi þá sem vantar 10 
ár og Í raun nokkurn veginn í skugganum á þjónustutíma hersins (þ 

Fyrsta sending sem hefur aðeins leitt í ljós að alríkisskjalasafnið hafi kviknað í 

7. áratugurinn sem eyðilagði öll skrár hersins frá 1912 til 1920, alvöru 

þægilegt !!!). 


Geturðu gefið mér vísbendingu um hvernig ég kemst inn á upphafsmann þessarar vefsíðu . 
Að segja söguna um stofnun tímaritsins gæti leitt til vísbendinga 

inn í myrkvunartímabilið mitt. 

KR 


Tommi 


ps nýja færslan þín á TSC er FRÁBÆR!! 


